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INDUSTRIAL NOTES 


The New York Central 20-hour train to Chicago, the 
“Exposition Flyer,’’ is proving a profitable Anvestment 
again, though for a month or two during the height of 
the financial stringency its passenger list ran very 
low. The train reaching Chicago on Sept. 14 carried 
109 passengers and had four sleeping cars. The fare 
by this train being $26, the gross receipts were $2,834 
or $2.89 per mile for the 980 miles journey. The aver- 
age passenger earnings per passenger train mile on 
the New *York Central are only $1.25. 


The Lake Superior Consolidated Iron Mines, organ- 
ized in Duluth on Sept. 5, represents $300,000,000 
paid-in capital and a gigantic iron trust. It will con- 
trol a large proportion of the productive mining ca- 
pacity for Bessemer ores in the United States, and 
includes in this control several ore-shippers’ railways, 
a fleet of vessels of 60,000 tons carrying capacity and 
an ore-receiving port and railway from Lake Erie to 
the Pennsylvania furnaces. The men interested in- 
clude John D. Rockefeller, C. W. Wetmore, C. L. 
Colby, Colgate Hoyt, W. C. Whitney and the Merritt 
Bros. Mr. L. Merritt is the President. The trust 
has a controlling interest in 11 to 14 Mesaba range 
mines, th Duluth, Mesaba & Northern Ry. with its 
ore docks at Duluth, large interests in the Gogebic 
mines, interest in the Cuban mines, the Amrican steel 
barge fleet of whalebacks, etc. 


New Orleans, La., makes a step toward rapid tran- 
sit in that city by selling at public auction the frap- 
chises of its prominent street railways, though these 
franchises do not expire until 1906. The Councils sold 
these franchises for 50 years, up to 1956, to the New 
Orleans Traction Co. for what is equivalent to $1,246,- 
000, with $700,000 paid-in cash now. It is expected 
that electric traction will be introduced at once by 
the new company, a change impossible to the old cor- 
porations, owing to the short life of their concessions. 


The Thirlmere Dam, for the increased storage of 
water for Manchester, England, will be completed in 
1804, and is thus described in “The Architect”: Thirl- 
mere Lake ia 533 ft. above sea level, and when the dam 
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is completed its surface will be lifted 50 ft. moré, or 
583 ft., with an increased storage capacity of 80,000 
million gallons. The area of the lake is 330 acres, and 
its greatest depth is 112 ft. The dam is being buiit 
at the north end and will be 50 ft. high by S00 ft. 
long. In order to secure a rock foundation the dam is 
curved in plan, like a flattened letter S, a rocky 
knoll dividing it into two parts and forming a strong 
center buttress. The highest point of the dam is about 
100 ft. from foundation to summit. The dimensions 
given are «a base 50 ft. wide reduced by a hollow curve 
to 20 ft. at the top. Along the top is a 16-ft. rondway 
The inner side of the dam is faced with millstone 
grit and the outer face is a new redstone; the heart- 
ing is native rock imbedded in Portland cement. As 
the dam is at first to be used in raising the water 
only 20 ft..a discharge tunnel is constructed at that 
point, and another is built at the 50 ft. level for future 
use. The water is drawn from the south end for Man- 
chester, and in its passage to that city passes through 
50% miles of tunnel, 7 ft. wide by 7 ft. 9 in. high. 
One of these tunnels is 3 miles long. Mr. George H. 
Hill is Chief Engineer. 


A state road convention was held at Sacramento, 
Cal., Sept. 7 and 8, at which papers by Mr. Wm. E 
McClintock, M. Am. Soc. C. E., of the Massachusetts 
Highway Commission, and Mr. Ernest McCullough, of 
San Francisco, were read. A resolution favoring long 
term bonds to meet the cost of highway improvements 
failed to carry, it being thought best to leave this 
matter to the individual counties. Among the conclu- 
sions which seem to have been generally agreed upon 
were the following: That sprinkling is an essential to 
good road maintenance; that the width of tires should 
be regulated to the weight of the load; that the con- 
tract system of road construction is desirable; that the 
ten-block road-numbering system is advantageous; that 
trunk roads should be built at county expense and 
laterals at district expense. 


Competitive designs are invited until Nov. 15 for a 
$500,000 library building at Milwaukee. The architect 
whose plans are accepted will be given charge of the 
works on a 5% commission. The four plans next in 
order of merit will be purchased at $500 each. In- 
formation may be obtained by addressing the Board 
of Public Library and Museum, Milwaukee, Wis. 


The most serious railway accident of the week was 
a rear collision on the unfortunate “Big Four’’ (Cleve- 
land, Cincinnati, Chicago & St. Louis, resulting in 
the death of 8 persons and the injury of 22. Further 
particulars are given on our editorial page. 


The new U. S. gunboat “Castine’’ has made a trial 
record of 15% knots corrected speed, with 16.42 knots 
uctual speed. This makes the ‘‘Castine’’ faster than 
her sister ship the ‘‘Machias,’’ which made 15.46 knots 
corrected speed in her recent trial. The ‘Castine’ 
is a steel gunboat, 190 ft. long on load-line, 32 ft. 
beam and 12% ft. mean draft. The displacement is 
1,050 tons and she has 1,600 aggregate horse-power 
with vertical triple expansion engines. The coal ca- 
pacity is sufficient for steaming 4,668 knots at a 10- 
knot rate per hour. Her main battery is made up of 
eight 4in. rapid-fire guns, four 6 pdrs., two 1 pdrs. and 
two Gatling guns. 


A new magazine rifle is to be selected for the United 
States Navy. The Small Arms Board has decided that 
the naval service requires a gun of smaller caliber 
than 30, the army type, and recommends a rifle of 
23% calibers, or 6 mm. The Board decides that the 
projectile from such a gun will have a flatter trajec- 
tory, thus doing away with sights, greater velocity 
and greater range, lighter ammunition and greater ac- 
curacy. The Navy Department will furnish the barrels 
and ammunition, and American inventors are called 
upon to supply the breech mechanism and stock. The 
Board is experimenting with a barrel of steel with 25: 
of nickel in it. 


The proposed abolition of grade crossings in Chicago 
is making some progress, if we may believe news- 
paper reports. It is stated that the Lake Shore & 
Michigan Southern and the Chicago, Rock Island & 
Pacific companies will ask for a depression of the 
street grade at crossings of only 4 ft., and will agree 
to bear nearly the entire cost of the work. Mr. Geo. 
H. Ellers, Consulting Engineer to Mayor Harrison, in 
special charge of the grade crossing problem, is mak- 
ing surveys of all the railway lines entering the city, 
and it is expected that he will submit a report before 
the end of the month. 


5 The 520 ft. swing span of the bridge across the Mis- 
souri River between Council Bluffs, Ia.. and Omaha, 
Neb., was completed Sept. 14. The span is designed to 
carry a double track railway, two roadways and two 
sidewalks, and is the longest and heaviest swing span 
ever constructed. It was constructed and erected by 
the Phoenix Bridge Co., of Phoenixville, Pa., John 


Stirling Deans, M. Am. Soc. C. E., Chief Engineer 
The bridge was built for the Interstate Bridge Co., J. 
A. L. Waddell, M. Am. Soc. ©. E., Chief Engineer. 


Complete designs are called for, through the Austro- 
Hungarian Consul-General in New York, for two steel! 
or iron highway bridges over the Danube at Buda- 
pest, and though we made note of the competition in 
our issue of Sept. 7 
ment from 
not only 


. we give a somewhat fuller state- 
the official documents. These bridges are 
to be stable in construction and correct in 
technical design, but they must also be aesthetically 
worthy of their place in the Hungarian capital. It is 
desirable that the bridges be designed for single spans 
of 1,042 ft. and 1,065 ft. But if such designs would 
eall for an expenditure of considerably 
9.000.000 crowns (about $1,050,000) for each bridge. 
one large and two smaller spans may be used. Plans 
should be presented to the Royal Hungarian Minister 
of Commerce before Jan. 31, 1894. They will then be 
examined by a commission of experts, and a prize of 
$6,250 will be awarded for the best plan, and $4,150 
will be given for the second best plan 
plan will admit of satisfactory 
much exeeeding 


more than 


In case the 
construction for not 
of $1,050,000 for each 
bridge, an additional prize of $2,100 will be awarded 
The Minister also reserves the right to buy for $1,050 
any plan not taking a prize. The full conditions (in 
French), with plans of the sites, can be obtained by 
applying to Mr. T. A. Havemeyer, 
Consul-General, 33 New 


the estimate 


Austro-Hungarian 


Broadway, York City. 


Accidents from electric cars in Brooklyn during the 
period from Jan. 1 to July 11, 1893, amounted to 15 
persons killed and 4 injured, according to the state 
ment of an attorney for the Brooklyn Union Elevated 
hk. R. before the State Railway Commission. He also 
stated that only 4 persons were killed and 87 injured 
by horse cars during the same period. 


Serious forest fires have raged in Northern Wiscon 
sin during the present month, and it is estimated that 
the value of the timber destroyed reaches $6,000,000 
The extent of the damage is greater than in any year 


since 1871, when Peshtigo was destroyed. 


A Southern Pacific freight train ran into an open 
draw at Harvey’s Canal, near New Orleans, on Sept 
16. The draw was protected by Hall automatic sig 
nals, which were properly set at danger, but the eng! 
heer ran past them at a high rate of speed and went 
into the canal with his engine.-——A condemned bridge 
over the Miami & Erie Canal at Amanda, O., fell on 
Sept. 12 under a four-horse load of lumber. 


The gas-holder of the East River Gas Co. is nor, 
strictly speaking, the largest gas-holder in the world, 
as intimated in our issue of Sept. 14; though Mr. D. L. 
Hough, the engineer of the gas company, writes us 
that it is the largest built to date upon this continent 
Mr. Hough goes on to say that it will have a metal 
tank which he believes will be the largest in the 
world. This tank will be 190 ft. in diameter and 48 
ft. 9 in. deep. The holder will be of the four-lift type 
and will have a capacity of upward of five million 
cubic feet. From the bottom of tank to top of guide 
frames is 240 ft., making the highest structure of this 
kind in the world. 


The feasability of connecting Lake Winnipeg by 
canal with the Mississippi River is again being exam 
ined into by Congressmen Boen and McCleary, of 
Michigan, in consultation with the U. 8S. engineers, 
says a St. Paul item. The route suggested ts by way 
of Lake Traverse and Big Stone Lake. The estimated 
cost of connecting these lakes and improving vhe Min- 
nesota River and the Red River of the North suffi- 
ciently to allow the passage of light draft steamboats 
is $1,000,000. 


The U. S. Navy Department, say Washington press 
items, has made a radical change in the rules regu- 
lating speed trials of U. 8. vessels. The new rules 
specify that no higher tests of the boilers and ma- 
chinery will be permitted than those easily obtainable 
under ordinary working circumstances. These rules 
thus forbid the use of fancy coal, firemen of extraor 
dinary skill, liquid fuel and wnusually high steam 
pressure. The department realizes that it has been 
paying heavy premiums on speed records in excess of 
contract requirements which were practically mere 
spurts, not liable to be repeated in actual service. As 
five new war ships are to be tested within the next 
six weeks this new ruling is not pleasing to the ship- 
builders. 


A bicycle record of 26 miles in 59 minutes and 52 1-5 
seconds was made in the late races at Springfield. 
Mass. A speed of 26 miles per hour was considered 
good enough for a locomotive not so many years ago, 
and the best trotting record for 20 miles is, we be 
lieve, 58 minutes 25 seconds, or about 12 minutes 
slower than the record made by the man on the 
bicycle. 
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A MODERN DREDGING PLANT. 
(With Inset). 
(Concluded from p. 207.) 

Taking wp in detail the design of the machine, 
the hull. which has to sustain the weight of the 
machinery and the heavy strains due to its work- 
ing, is merely a rectangular box, with the rear end 
(which is the prow when the dredge is being towed) 
sloped at an angle of 30° from the vertical. The 
flat bottom gives great flotation with light draft, 
and the reetangular shape makes the hull very 
cheap to build or repair. ‘The hull trussing consists 
of two vertieal Howe trusses at the sides of the 
hull, & ft. in depth, and two steel trusses 16 ft. 
8 ins. in depth, which form the main framework for 
distributing the strain due to the working of the 
wachinery. A horizontal steel truss joins the upper 
chords of these main vertical trusses, as shown 
by the drawings. The timbering and skin of the 
hull supports and braces the lower chords of the 


vertical trusses and they are fastened by a bridle 
te every floor timber. The timbers of the hull are 
of oak. The phinking which forms the skin of the 


hull is 3-in. hard pine except on the front 15 ft. 
of the hull, which is of Sin. thick oak, and the 
fender streak running entirely around the hull, 
which is of oak, 5 ins. thick. The deck planking is 
also of 3-in. pine. 

It will be noticed that the dredge has but a 
single skin of planking; and the whole hull is one 
open chamber. Any injury to this skin, there- 
fore, which starts a leak that the pumps cannot 
handle must send her to the bottom. As the 
dredge draws only 3 to 4 ft., of course the dredge 
ix not liable to injure her bottom except in water 
xo shallow that she can readily be pumped out and 
floated. Still it is worth while considering whether 
the extra expense would not be justifiable of mak- 
ing water-tight compartments of the two side wings 
of the hull, shown on the cross-section. These are 
practically free of machinery and could be closed 
up at small extra expense. 

To hold the dredge steady when at work and 
practically sustain the whole load due to the work- 
ing of the dipper, two heavy spuds, shod with 
steel, are let down, one on each side near the bow. 
These spuds are built of two oak timbers bolted 
together, making a stick 2 ft. square and 45 ft. 
long. To prevent the dredge hull from being swung 
around by the side thrust of the dipper, a trailing 
spud 16 ins. square is mounted at the stern. The 
machinery for handling these heavy spuds forms 
one of the features of dredge construction which 
are peculiar to it, and is of considerable interest. 
When the dredge is brought into position, the 
spuds are let down, their descent being controlled 
by a friction brake operated by a foot lever. Hach 
spud carries a heavy steel rack 24 ft. in length, 
with shrouded teeth of 214 ins. pitch. When the 
spuds come to rest on the bottom, dogs are thrown 
forward engaging with ratchet wheels on a cross- 
shaft which carries a pinion meshing with the 
rack. The dredgejis then set to work and the side 
thrust of the dipper lifts one side or the other and 
the dogs hold fast whatever elevation is gained. ‘To 
lift the spuds when the dredge is to change position, 
each forward spud has a steam cylinder of 20 ins. 
diameter connected by a friction grip to the spud. 
When steam is turned on, this grasps the spud and 
lifts it to the limit of its stroke, no matter how 
soft and sticky a bottom it may be resting in. The 
dogs hold whatever is gained; the steam is shut off; 
the piston falls; and the operation is repeated. A 
similar but smaller cylinder is supplied for the 
trailing spud. 

To facilitate releasing the dogs before lifting the 
spuds when they are under a very heavy strain and 
are held fast by the ratchet teeth, the dogs are 
made with a clevis, into which a lever can be 
placed to pry the dog out. The band brake on the 
shaft then prevents the spud from going 
down with a run. If the pinion’ engag- 
ing with the rack was the sole support by 
which the dredge was suspended on the spuds when 
at work, rapid wear of the pinion and of the rack 
at the points corresponding to usual depths of work- 
ing would ensue. To prevent this the casting 
which carries the pinion carries also a short rack 
of six teeth, and when the dredge has raised upon 
the spuds this rack is moved by an eccentric to 
engage with the rack on the spud. The square 


toothed pinion with ratchets on the ends of the 
shaft, seen in the drawings, is for use In lifting 
the spud by hand in case the steam cylinder should 
be out of order. The trailing spud machinery is 
considerably simpler, as the spud is much lighter 
and sustains comparatively little strain. Reference 
to the drawings will show how the frame of the 
hull is strengthened around the forward spuds to 
take the strain due to their work. 

Turning now to the working machinery of the 
dredge, the dipper and the arm which works it are 
swung between two steel trusses which are pivoted 
at their rear to the mast, ag shown. The whole 
weight of all this forward gear is carried on the 
swing timbers, two oak timbers 16 ins. deep and 
14 ins. wide, secured to the main frames of the 
hull. The dipper man stands just above these tim- 
bers and back of the mast and operates the band 
brake on the boom wheel which, when slacked 
off, allows the dipper handle to rua up or down, 
according to its position and the pull of the chains 
upon it. The dipper man also dumps the dipper 
by pulling the rope attached to the dumping latch. 

The other motions of the dipper are controlled 
by the engineer, who can swing the boom to one side 
or the other so that the dipper may dig or dump 
at any desired spot by running the swinging en- 
xines either forward or backward. These engines 
have 8 x 12-in. cylinders, and reversing valve gear. 
‘The manner in which motion is conveyed from them 
to the large sprocket wheel which swings the boom 
is plainly shown by the drawings. 

The hoisting chain and backing chain run from 
the dipper to the winding drums of the main en- 
gine, the first having its pull on the dipper trebled 
by running through a block attached to the dip- 
per bail and then over a sheave on the boom and 
back to the dipper bail. Both the backing chain ani 
the hoisting chain are guided over sheaves and rol- 
lers in such a manner as to avoid any kinking or 
bending of the links no matter what the position of 
the boom or the dipper handle. 

The feature of principal interest in connection 
with the main winding engines is the system of 
friction clutches by which the drums are controlled. 
The engines have 14x16-in. cylinders and are 
fitted with a simple valve motion; as they move 
always in the same direction, no reversing gear is 
necessary, and they are controlled entirely by the 
throttle. On the engine shaft is a 15-in. pinion 
with 16-in. face engaging with a 7-ft. gear wheel 
on the main drum shaft. This drives a 4ft. pinion 
on the backing drum shaft. The face of each of 
these gear wheels carries a cone and the ends of 
the winding drums on each shaft are enlarged to 
fit these cones. 

Thus a powerful friction clutch is formed, and 
as the drums are not keyed to their shafts 
but revolve freely upon them, they can be 
rotated or left idle by moving them toward or away 
from the gear wheels. This transverse wotion, 
causing the friction clutches to engage or disen- 
gauge is effected by screw threads of steep pitch cut 
on the sleeves in which the drum shaft ends 
furthest from the gears are run. These sleeves 
carry arms, which, when moved in one or the other 
direction, effect the engagement and release of the 
clutches. The arm on the backing drum shaft is 
moved by a rod connected to a lever similar to a 
reverse lever, which the engineer operates. ‘To 
handle the much heavier hoisting clutch, however, 
an auxiliary steam cylinder is employed, as shown 
in the drawing. A three-way cock controlled by 
a rod reaching to the engineer’s platform lets steam 
into one end or the other of the cylinder as de- 
sired, and a rack on the piston rod engaging with a 
segment of a gear on the arm transmits the motion 
to the screw sleeve. 

It is evident that if steam should be turned ful) 
on this cylinder it would force the clutch to or 
from its seat so suddenly as to endanger the con- 
nections. To check this sudden movement a cyl- 
inder is placed to the right of the steam cylinder 
with a piston mounted on the same rod as the 
steam cylinder piston. This cylinder is filled with 
oil and a by-pass pipe connects its two ends. 
Throttling cocks in this pipe regulate the movement 
of the oil, and by adjusting these any desired rate 
of movement of the steam cylinder may be secured. 

The clutch above described is used for hoisting 
the dipper; but as it would not let it down smoothly 


a band brake js attached to the main drum shaft, 
and is operated from the engineer's platform. by 
a foot lever. 

The boiler which furnishes steam for all the en 
gines on the dredge is of locomotive type, and has 
1.000 sq. ft. of heating surface and 20 sq. ft. or 
grate surface. The feedwater is supplied either by 
a Hancock inspirator or by a Worthington pump. 
The latter is so connected that it can be used inde 
pendently for washing decks, fire purposes, etc. To 
keep the hull free of bilge water and take care of 
any small leaks two 3-in. steam jet pumps are 
placed in the hull forward, and one is placed aft. 
Th boiler feedwater is passed through a copper coil 
feedwater heater before entering the boiler. The 
exhaust from the main engines is controlled by a 
three-way cock so that the exhaust steam after 
passing through the heater can be turned into the 
chimney, creating a forced draft or sent outside 
at pleasure. 

For traversing any long distances a tug is, of 
course, used; but if necessary the dredge can 
iravel at some speed without any assistance 
by merely using its dipper as a_ paddle, 
and it is, therefore, able to move itself abont as 
necessary on its working grounds. The way in 
which this is done is simple. The dipper is allowed 
to run out over the water as far as the handle will 
reach, and the engineer then hauls in full speed on 
the backing chain while the dipper man lets the 
dipper handle run up as it swings down toward the 
vertieal to avoid striking the bottom. By swinging 
the boom to one side or the other the direction 
of motion ean be altered, and motion can be 
effected in the reverse direction by paddling with 
the dipper the other way. 

The dredge is also equipped with winding spools 
for handling scows alongside. These are driven 
by bevel gear from a transverse shaft which de- 
rives its motion by a sprocket chain from the back- 
ing drum shaft. In operation the scows are brought 
up from the rear. A line is attached and the scow 
is warped ahead and allowed to go past the dredge 
by her own momentim till her rear pocket is in the 
right position for the dipper to fill. She is then 
made fast and warped back by the same winding 
spool as one pocket after another is filled. 

The dredge when equipped for work draws 4 ft. 
6 ins. forward and 3 ft. aft. Her dipper has a 
capacity of 3 cu. yds. and can dump at a point 52 
ft. from the center of the mast, and dig material 
from a depth of 27 ft. Working 10 hours per day in 
fair material she can dump 1,800 to 2,600 cu. yds. 
into scows, or place about 2,000 cu. yds. on the bank. 
Reckoning 2% cu. yds. as the average dipper load, 
this is at the rate of one complete movement every 
45 seconds when placing the material in bank. 

The character of the material in hull and frame 
we have already referred to. The racks on the 
dipper handle and on the spuds have shrouded 
teeth and are made of cast steel. The gears on 
the hoisting drum and on the backing drum shafts 
are cast iron with teeth shrouded half their 
depth, and the pinion on the engine shaft which 
drives them is cast steel. 

We are indebted to the Excelsior Iron Works 
of Chicago, the builders of the dredge, for the draw- 
ings from which our illustrations have been pre- 
pared. 


SUBMARINE TORPEDO BOATS FOR THE 
UNITED STATES. 

As announced in our issue of Aug. 17. the Navy 
Department has had gratifying success in its search 
for a submarine torpedo boat of American inven- 
tion. The torpedo boat invented by Mr. John P. 
Holland, of the John P. Holland Torpedo Boat Co.. 
120 Broadway, which has been practically adopted by 
the Department, is a cigar-shaped vessel with sharp 
prow and stern, designed to run either on the sur- 
face or at any desired depth; its shel] is propor- 
tioned to safely withstand the hydrostatic pressure 
due to a depth of 70 ft. The shell will be 80 ft. 
long and 11 ft. in diameter at the center. The mo- 
tive power will be twin quadruple-expansion engines 
of 1,000 HP. driving twin screws and working with 
an economy of about 18 tbs. of steam per} HP. The 
speed of the vessel when driven by thé engines wil! 
be 16 knots when running on the surface of the 
water, 15 knots when submerged to a depth at 
which only a small area of the upper part of the 
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DETAILS OF DIPPER DREDGE, 





Built by the Excelsior Ire 
Owned by Chas. S. Barke 





TRAILING SPUD MACHINERY. 
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FORWARD SPUD MACHINERY. 





\ 
\ 

—— o fj ‘+ - 
= 2 ; 
& 1 
7 - 

Sc aauidl 

4 


; 
t= 
; 
Tt 














AS) | fF 6\ ASE? 
BAlt 43 Pe tO) 
ty Ff tell 








hw | i ca 
A ’ eee be ee ee ee ce ee Ee 2 9 le, Se 
Ran b | r a 
- he —-<~ = 
~ - 
i | 
! 
| 
{ = | 
i tne 
_ 
i 
t be r *@ 4 ' 
w ; ms 
} ; 4 ' LETS ty “te 
° s eeu ‘ ee 
~ “ Bo bie - 4 2 
nme ——— +4 FT , 2 fr KO NS rags 
o > ~ rp. 
l ; Ripa 
p- ¢ + ™ 
} ae ses 





OF HULL OF DREDGE. 


ON 


2,000 CU. YDS. CAPACITY, 


DREDGE, 


OF MAIN ENGINE AND WINDING DRUMS. 


z 
2 
- 
> 
ly 
a 
uw 
ww 
2 
” 





xcelsior Iron Works, Chicago, Ill. 
;. S. Barker, West Superior, Wis. 








Sept. 21,1893. 


eneien ane nee 


ENGINEERING NEWS. 


227 





hull is exposed, and 8 knots when running under 
water, driven by electricity from storage batteries. 
The vessel carries coal supply sufficient for a 15- 
hour run on the surface, and her storage batteries 
will enable her to run for 6 hours entirely sub- 
merged. 

Of course the water is the chief reliance for pro- 
tection against an enemy’s shot and shell; but a 
conning tower with Sin. plate is also pro- 
vided. If desired the boat can be submerged so 
that nothing but this tower projects from the sur- 
face of the water. When nearing the enemy the 
entire boat can be submerged just beneath the sur- 
face and the cOmmander who occupies the conning 
tower can stil? obtain a view of his surroundings. 
The vessel's armament is determined by the Navy 
Depaftmept and the sole weapons are automatic 
automobile torpedoes; two expulsion tubes are fitted 
at thé bow. 

The most interesting details in connection with 
the vessel are the appliances used in submergitig 
her, and the apparatus for steering automatically 
in a straight course while submerged. Suppose 
while running on the surface of the water 
with the smokestack and air shaft erected, it 
is desired to dive. As soon as the signal is given, 
valves are opened permitting the air in certain bal- 
last chambers to escape and the water to enter; the 
boat rapidly settles in the water until only the 
upper part of her hull projects. At the same time 
the blower is stopped and the fireproof doors to the 
ashpit and furnace are closed. The telescopic 
smokestack and airshaft are lowered and the covers 
of the apertures through which they pass are swung 
around and clamped in place. These operations 
are rapidly performed and the entire hull being then 
closed airtight, it is directed downward at an angle 
of about 10% by deflecting horizontal plane rud- 
ders at the stern. When the desired depth is 
reached these are turned back to a horizontal po- 
sition and are connected to an automatic device 
which maintains the vessel at a constant depth 
beneath the surface by slight movements of the 
rudder as the vessel rises above or sinks below 
this depth. The propellers are run by the engines 
until steam from the boilers is run off, and motors 
taking current from the storage batteries are then 
used for propulsion. 

The arrangements for ventilation are very com- 
plete. When on the surface air is taken in and 
expelled through a ventilating tube projecting be- 
side the smokestack. When lying submerged at a 
depth of 50 ft. or less, a pipe can be raised to the 
surface and fresh air drawn down by an electric 
fan, while the vitiated air is foreed out by an 
air pump. At greater depths, or when in motion 
beneath the surface, fresh air is supplied from 
compressed air reservoirs, where it is stored under 
a pressure of 2,000 lbs. per sq. in., the quantity be- 
ing sufficient for an immersion of 10 hours. The 
vitiated air is expelled as before explained. 

A problem whose solution is of much importance 
to the crews of future submarine boats, is the com- 
plete control of the vessel in a horizortal plane, so 
that she shall never dive lower than the depth at 
which her hull will safely sustain the pressure. In 
the Holland boat, it is to be noted that the vessel 
is always forced below the surface; her reserve 
buoyancy, when diving, is about 1,300 Ibs.; hence, if 
her machinery stops she will at once rise to the 
surface. Besides this two water ballast chambers 
can be almost instantly emptied at any time when 
necessary by opening a valve connected with the 
compressed air chamber, and the reserve buoyancy 
ean be thus about doubled. Other ballast tanks, 
containing about two tons of water can be emptied 
by an electric pump, or in an emergency by hand 
pumps. 

On the other hand, in case it is desired to lie 
statiomary beneath the surface, the buoyancy can 
be reduced to about 300 lbs. by admitting water to 
two additional ballast tanks; an anchor can be 
dropped or the vessel pulled down by downhaul 
screws to the desired depth. Finally, in the con- 
tingemey of damage to the plates of the hull and to 
the inner shell by collision with some object 
causing an inrush of water sufficient to overcome 
her buoyancy, the crew are to be provided with 
cork jackets and with diving helmets. As the ves- 
sel fills with water the air in the hull will be com- 
pressed and an equilibrium will be reached between 


the inside and outside pressures. The manhole 
in the hull is then opened and the men rise to the 
surface. This will be the fifth of Holland's boats. 
The first was built in 1877 and experimented with 
on the Passaic River, at Paterson, N. J. The see- 


‘ond was built in 1879 and was the most successful 


of its kind. The third was built in 1883 and was 
lost by Holland’s business partner off Whitestone 
on the Sound. The fourth, called the Zalinsky 
boat, was built in old Fort Lafayette and was 
wrecked owing to bad management during its 
launch. 

The submarine boat invented by Mr. Geo. C. 
Baker, of Washington, is similar to the Holland 
boat in many of its features, and has been built 
and tested on Lake Michigan, while the present Hol- 
land boat is Still on paper. Aninterestingdetail of the 
Baker boat is that the propellers are at the sides 
instead of at the stern, atid can be turned either 
vertically or horizontally to drive the boat ahead 
or to simply submerge it when not in motion. The 
propellers are driven by bevel gearing from a 
transverse shaft. 


TUBERCULATION IN WATER PIPES. 


The extent to which ordinary tar coating ap- 
plied to iron water pipes will prevent tuberculation 
has recently been exhaustively discussed by a num- 
ber of members of the American Society of Civil 
Engineers. The basis of the discussion was a 
paper by Mr. Jas. Duane, M. Am. Soc. © E, read 
before the society Feb 1, 1893 (see Eng. News, Feb. 
2, 1893, for abstract*), and puwhblished in the so- 
ciety’s “Transactions” for January, 1893. The dis- 
cussions were printed in the April number of the 
“Transactions” and are abstracted below: 

Mr. Duane’s paper, it may be stated in way of 
review, compared the condition of two 48-in. cast 
iron water mains in New York city, laid under simi- 
lar conditions, except that one was tar coated and 
the other was not. 

Mr. Duane’s deductions may be repeated as 
follows: 





(1) An uncoated main conveying water of the general 
chemical composition of the Croton will become badiy 
tuberculated in seven years, or probably much less. 

(2) That having reached a certain stage no further 
deterioration takes place. 

(83) That in a 48-in. main (uncoated) the discharging 
capacity is reduced about 30% (by tuberculation); or, 
to put it another way, tar coating at present prices is 
worth about $20,000 per mile. 


(4) That a properly applied tar coating is an abso- 
lute protection against tuberculation, a 48-in. main 
after eleven years’ service showing as high a coef- 
ficient as when first brought into use. 

In discussing the paper Mr. Chas. B. Brush, 
M. Am. Soc. C E., stated that in the last few years 
he had made several examinations of 24, 20 and 14- 
in. coated pipe which had been in constant use and 
found little or no indication of interior tubercula- 
tion. A coated main in use for 20 years was found 
to be free from tuberculation. With properly 
coated mains there need be but little fear of tuber- 
culation. The use of pipe without tar coating is 
now practically obsolete. Mr. Brush and others 
thought that perhaps leakage would account for 
some of the loss of efficiency in the uncoated pipe. 
To this Mr. Duane replied that after thorough 
personal examination he had concluded that there 
was no appreciable leakage. 

Mr. Brush gave the results of experience with 
pipe treated with the “rustless process,” which 
showed that such pipe, used by him, had rusted. 
He was convinced that no preparation but coal 
tar would prevent tuberculation, and that in this 
connection cast is preferable to wrought iron, and 
soft to hard cast iron. 

Mr. L. L. Tribus, Assoc. Am. Soc. C. E., described 
the tuberculation of a 20x 80-ft. wrought iron 
stand-pipe, obsetved during its remioval after eight 
years of constant use. The service of the pipe 
varied from full for a few hours of the day to a 
rapid lowering to within 15 ft. of the bottom each 
day. The water was from a river and was very 
hard at low water and very soft at high water. 
The part of the stand-pipé which had been most 
nearly always wet showed few tubercles and also 
the portion near the top, which was wet but 





*The formula V = c /®1 was, by a typographical error, 
made to read V = c R in the abstract. 


a small part of the time. The remainder of the 
pipe had tubercles from 44 to % in. in diameter 
\% to \% in. in height, shaped like a hollow cone, 
and were easily detached by a slight jar. 

Mr. Desmond FitzGerald, M. Am. Soc. C. E., 
stated that some waters have practically no effect 
upon pipe, whether the latter is coated or not. Bos- 
ton water, which is very similar to Croton, has a 
decided effect on cast iron pipe, but as stated in 
Mr. Duane’s second proposition, given above, the 
tuberculation does not increase after a certain time. 
Propositions (3) and (4) of Mr. Duane’s paper, Mr. 
FitzGerald thought must be received with caution. 
Certainly they cannot apply to Boston water. a 

Mr. Dexter Brackett, M. Am. Soc. C. E., also 
questioned Mr. Duane’s conclusion that “a properly 
applied tar coating is an absolute protection against 
tuberculation,” unless it be that as ordinarily fur- 
nished pipe is not property coated. Coated pipes in 
the vicinity of Boston, Mr. Brackett stated, are 
generally pitted with tubercles after 10 to 15 years 
of use. 

In reply to the above statements of Messrs. Fitz- 
(rerald and Brackett, Mr. Duane stated that in 
New York coated mains from 6 ins. to 6 ft. in 
diameter showed no tuberculation after 30 years of 
use, so far as he remembered. 

Mr. Brackett said that in Boston from 1848 to 
1868, with the exception of a few hundred feet, all 
the pipe laid was uncoated and that the entire inner 
surface of this old pipe is covered with from 4 to 
1 in. of tubercles; moreover, tubercles were found 
in all the large pipe examined only four years after 
the pipe was laid. The Boston experience was also 
that the growth in an uncoated pipe is at first very 
rapid, practically ceasing after from 7 to 10 years. 

In 1876 58,000 ft. of Boston 6-in. pipe was 
seraped to free it of tubercles at a cost of 14 cts. 
per ft. and 20,300 ft. of 12-in. at 20.6 cts. per ft., 
including a royalty of 5 cts. per ft. for the right to 
use the scraper. Experiments in Boston showed 
that some tuberculated 6 in. pipe delivered from 25 
to 35% of the quantity to be expected from a clean 
coated pipe under the same head and that by re- 
moving the tubercles the discharging capacity of the 
pipe was more than doubled. With 4in. pipe, 
clogged with tubercles, a head of 25 ft. was re- 
quired to deliver the same quantity of water as 
would have flowed through a clean pipe under a 
1-ft. head. 

In Engineering News of Sept. 17, 1881, there was 
given an illustrated description of the internal 
corrosion or tuberculation of cast iron pipes 
at Aberdeen, Scotland, and the methods employed 
for its removal. A paper describing the removal 
of corrosion or tuberculation from water mains in 
Halifax, N. S., was read before the American So- 
ciety of Civil Engineers in March, 1882, and a 
brief abstract given in our issue of March 18, 1882. 
The full paper, with illustrations, appeared in the 
“Transactions” of the séciety for April, 1882. In 
our issue of Feb. 25, 1888, will be found a paper 
“On the Action of Boston Water on Certain Sorts 
of Service Pipe.” 


A STEAM BELL RINGER FOR LOCOMO- 
TIVES. 

The Latowski steam bell apparatus, for ringing 

locomotive bells by steam, is exhibited in the Ger- 





A Steam Betl-Ringer for Locomotives. 


man section of the Transportation Department of 
the World’s Columbian Exposition. As shown by 
the accompanying cut, steam is admitted to the 
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chamber A through a small aperture, and raising 
the valve escapes by a larger aperture into B. 
As the exhaust is greater than the admission, the 
valve is given a continuous movement, causing a 
series of regular strokes to be given to the bell 
© by the hammer, The bell is preferably mounted 
on the roof of the cab, with a bed of felt where it 
is screwed to the support so as to diminish the 
sound within the cab. In the arrangement shown 
in the eut the steam does not escape directly from 
the chamber into the atmosphere, but is led by a 
tube from B to the smokestack. The apparatus 
is used on the German state railways and by many 
railway companies in Germany. Messrs. Schaffer 
& Budenberg, 45 John St., New York city, have 
the agency for the United States. 


THE SACRAMENTO AVENUE SUBWAY, 
CHICAGO, ILL. 
With the rapid growth of our larger cities and 
towns the necessity is becoming greater each year 
for the abolition of grade crossings and the pro- 





Fig. 1, Longitudinal Section Through Roof of 
Sidewalk, 


vision for the increasing street and railway traffic 
on different levela by the construction of subways 
and overhead bridges, and there is consequently a 
constantly growing demand upon engineers for the 
economical design and construction of this class of 
work. For this reason the example of subway 
construction, now being carried out in several 
places in the city of Chicago, which we illustrate 
in the accompanying cuts, is of considerable inter- 
est to engineers who may be called upon to design 
such structures. 

This particular subway was designed to carry 
Sacramento Ave. under the tracks of the Chicago 
& Northwestern Ry., and afford access to several 
manufacturing plants, where formerly a detour of 
nearly a mile was necessary to reach them from 


walk. This arrangement of the columns and side- 
walk is shown in Fig. 3, drawn from a photograph 
taken by Stadler & Jorgersen, Unity Building, 
Chicago, Ill. The sidewalks are reached from the 
street level by stairways at each end of the sub- 
way. 

The I-beams carrying the tracks over the road- 
way are 15-in. steel beams. 22 ft. long and weigh 


of two channels latticed together, to which the 
girders are riveted by angles. Each is supported 
on a small masonry pier with the bottom course 
6x6 ft. and stepped up to 2 ft. 6 ins. x 2 ft. at the 
top. These piers rest on clay and are calculated 
to bring a pressure of only 4,000 Ibs. per sq. ft. 
or less on the soil. Between the piers is a masonry 
wall which serves to carry the sidewalk and cut 





FIG, 3. VIEW SHOWING COLUMNS AND GIRDERS SUPPORTING THE ROOF. 


80 Ibs. per lin. ft., and those over the sidewalks 
are 10-in. steel beams 8 ft. 614 ins. long and weigh 
25.5 lbs. per lin. ft. These I-beams are placed 2 
ft. apart c. to c. and arched between with concrete, 
which was found to be much cheaper than brick. 
About 3,500 cu. ft. of 1 Portland cement, 2 sand 
and 3 limestone scalings concrete were used for 
the arches. The arches are painted on the inside 
with two coats of white lead and the subway is 
lighted by the city with gas lamps throughout. 
The railway tracks are laid on _ Jongitudinal 
timbers resting directly on the top of the 





FIG. 2, LUNGITUDINAL SECTION AND PLAN OF THE SACRAMENTO AVENUE SUBWAY, CHICAGO. 


the opposite side of the track. The several illus- 
trations show its construction very clearly. In 
brief, it consists simply of a flooring of I-beams 
resting on two parallel lines of plate girders car- 
ried by iron columns on masonry foundations. This 
arrangement is clearly shown in the general plan 
and section, in Figs.1 and 2. Between the two lines of 
plate girders is the roadway 20 ft. wide and on the 
outside of each at a higher level is a 6-ft. side 


I-beams. At each end of the subway there 
is an 18-ft. bridge of I-beams over the subway ap- 
proach to permit the passage of teams from one 
side of the street to the other. The passage at 
each side of the subway approach is 21 ft. 6 ins. 
wide, including the sidewalk. The surface drain- 
age from the railway tracks is carried by pipes 
to the catch basins in the streets. 

The columns supporting the flooring are made up 


off the roadway from it. These walls are con- 
tinued at each end of the subway to form the re- 
taining walls of the inclined approaches, as shown 
in Fig. 4. 

In order to provide for the surface drainage a 
system of drains leading to two catch basins is 
provided. These catch basins are connected with 
a well from which the water is removed by a rotary 
pump with a capacity of 600 gallons per minute. 
This capacity allows for a rainfall of 4 ins. per 
hour on the area drained. The pumps were manu- 
factured by the Morris Machine Works, of Bald- 
winsville, N. Y., and are operated by a pneumatic 
rotary moter, manufactured by the J. T. Case En- 
gine Co., of New Britain, Conn. The compressed 
air for operating the motor is supplied by the Chi- 
cago & Northwestern Ry. Co. from the mains used 
for operating its pneumatic switches. 

The entire structure was designed by Mr. W. L. 
Stebbings, Consulting Engineer, Chicago, Ill., and 
the work was carried out under his supervision. 
The contractors were Wilson & Jackson, of Chi- 
cago. The total cost of the work, including the 
right of way, was $50,000. 


NOTES ON PILE FOUNDATIONS IN 
CHICAGO. 

Owing to the unfavorable character of the soil 
underlying the city of Chicago, the question of 
foundations has always been one of supreme im- 
portance in that city. In general this soil consists 
of a layer of loam and sand overlaying a stratum 
of clay, which is sometimes hard and firm and 
sometimes soft and unstable. The practice which 
is, perhaps, most commonly followed in construct- 
ing the foundations for large buildings during 
the last few years has been to support each col- 
umn by an independent foundation usually consist- 
ing of a footing course of concrete carrying two or 
more layers of steel rails or IJ-beams imbedded in 
concrete. A good exposition of the advantages of 
this type of foundations was given in our issue of 
Aug. 8, 1891. This system of independent founda- 
tions has not given entire satisfaction, however, 
and in some of the large buildings recently con- 
structed pile foundations have been adopted, Al- 
though it would be incorrect to assume *uat they 


are superior to the independent foundations in all 
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eases or are destined to replace them in general 
practice, there seems to be a tendency toward their 
more common use. In our issue of July 6, 1893, a 
description was given of some tests of the pile 
foundations for the Chicago Public Library build- 
ing, which showed very satisfactory results, and 
we-abstract some further details of general interest 
regarding pile foundations in Chicago from a re- 
cent issue of the “Technograph.” 

Tilinois Central R. R. Passenger Station.—In con- 
structing the new station and office building for 
the Illinois Central R. R. Co. (Eng. News, April 
28, 1892) the borings made showed from 10 ft. to 
20 ft. of miscellaneous rubbish under which were 
irregular layers of stiff blue clay and quicksand, 
with rock at a depth of 60 ft. It was decided to 
use deep pile foundations, the piles being driven 
to a firm foundation and the tops sawed off below 
what was considered to be the water level of any 
possible system of drainage likely to be found 
necessary in the city. 

The piles were arranged in groups or e¢lusters 
under each column, about 1,700 being used in all. 
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being driven through the shells. All of the piles 
were pointed to 4 ins. square. 

The drivers used, three in number, were of the 
usual pattern of drop hammer, the weights of 
which were 2,800, 3,200 and 3,800 Ibs., respectively. 
The driver having the heaviest hammer made the 
best record, viz., 26 piles driven home to a depth 
of at least 60 ft. below the surface. However 
there is some doubt as to whether this result was 
due to the greater weight of the hammer or to the 
greater ability of the crew of the driver. 

The fall of the hammer at the last blow was 
usually 35 to 40 ft., though when driving close 
to a dwelling a fall of 25 ft. was used with about 
as good success. The penetration at the last blow 
averaged about 3 ins., though a large number went 
less than 114 ins. The cap prevented much loss 
by brooming of the heads. 

The distance to which the vibration due to driv- 
ing was felt varied with the height of fall. the 
character of the soil, and the spacing of the piles. 
The vibration was easily felt at a distance of 400 
ft.. while the effect at 75 ft. was quite marked. 





FIG, 4, VIEW OF SUBWAY LOOKING DOWN THE APPROACH, 


In the head house portion of the station consisting 
of three stories above the passenger tracks, these 
groups were of three sizes, viz., 8, 13 and 16 piles 
each. In the office portion, 9 stories high, the 
groups contained 20 to 42 piles each; while under 
the tower, 13 stories, one of the corner clusters has 
73 piles. The piles in the groups were sometimes 
arranged on the square, lining both ways; but 
usually alternating in rows 18 ins. apart, making 
the distance between centers 254% ins. This is as 
close as these piles could be driven, and some- 
times in hard ground the position of the tops when 
cut off bore no resemblance to that in which the 
tips were started, while in a few clusters the piles 
did not vary more than 1 in. from where they were 
started. 

The piles varied from 11 to 16 ins. in diameter at 
the butt end, and were from 40 to 60 ft. in length, 
averaging about 51 ft. It was specified that the 
piles should have a uniform taper, and no crooks, 
bends, knots, windshakes, etc.; but before driving 
care was taken to reject those having too much 
or not enough taper and also those haying bends 
in two directions; 32% of the piles were black gum, 
22% pine, 7% basswood, 21% oak, 15% hick- 
ory, with a few maple and elm. A _ cast 
iron cap was used in driving, but in spite 
of this 8% of the heads were crushed or 
split. The pine piles had the poorest driving 
record. the heads of 1214% of them being crushed 
and 5% broken; the gum came next, 7% being 
crushed and 0.6% broken; the oak had 5% crushed 
and 0.8% broken; the hickory had 3% crushed and 
none broken; 8% of the basswood piles had the 


heads crushed. In several of the oak’ piles; the. 


sap wood was separated from the heart, the cores 





However, in dving instrumental work it was some 
times found that the vibration within 25 ft. of the 
driver was less severe than at several times that 
distance. 

One curious effect that the driving of piles had on 
adjacent objects was observed when a group of 16 
piles was driven about 15 ft. from a group of eight 
which had been sawed off to a uniform height and 
had waling pieces drift-bolted on; the latter were 
raised 4 ins. next to the driver and 1 in. on the op- 
posite side. Under similar conditions when 16 
piles were driven about 15 ft. from a finished pier 
consisting of eight 47-ft. piles, 24% ft. of grillage 
and concrete, and 12 ft. of stone masonry, the 
pier raised 5g in. on the side next to the driver, but 
on the farther side, 32 ins. distant, it remained at 
the original elevation. Two weeks later this pier 
was tested and the high side was found only 14 in. 
too high, while the other side had not changed. 
Again, in a group of 72 piles a spike was placed 
in the head of the first pile driven, and elevations 
were taken daily; the first two days the pile sank 
14 in., then rose steadily until 50 piles had been 
driven, when it was 3 ins. above the first height, 
the greatest rise in one day being % in. This pile 
was 55 ft. long, of which 45 ft. was in the ground. 

The piles were usually driven in groups till the 
tops of all were below the leads; then the driving 
was completed by means of a follower. Water was 
kept running around the pile at the surface when 
the pile was being driven, which seemed to help 
the driving to a considerable extent. After the 
piles had been driven, the tops were sawed off to 
a uniform height of 3 ft. below datum in order 
that all timber should be below low water. As this 
was from 10 to 14 ft. below the surface, it was 


necessary to excavate and sheathe the pits for 
the foundations and also to keep pumps running. 

In excavating, the old pile trestlework upon which 
the Illinois Central formerly entered the city was 
uncovered in several places. It had been in the 
ground at least 21 years; but that portion which 
was below water was perfectly sound and was, per- 
haps, a trifle more dense than when first used, al- 
though the portion of the same piles above water 
had almost rotted away. 

After the piles were cut off, the earth was ex- 
cavated 18 ins. below their tops and rich Port- 
land cement concrete was tamped in even with 
the tops of the piles. Oak caps 12x12 ins. were 
fastened on by a drift bolt in the center of each 
pile, and the space between the timbers was filled 
with concrete; on top of this came the masonry 
work. Under the headhouse, the wmwaseonry work 
on each pier consisted of LO ft. 6 ins. of limestone 
and a plinth of Bedford limestone 2 ft. thick in 
two courses about 12 ins. each. All joiuts were 
about 1 in. thick. Under the office building there 
was S ft. 6 ims. of limestone, 2 ft. of sandstone 
and 2 ft. of granite, the granite being the plinth. 

The stone was ali set by a carriage running ou 
tracks placed on either side of a row of piers; hooks 
were used to handle all the foundation stone. The 
top stone was brought to grade by laying a bed 
of mortar 4 to %g in. too thick and hammering the 
stone down to within 1-16 in. of the right height. 
The stones, even the heavy granite block 8S ft. x4 
ft.x2ft., were brought to center lines within 
% in. without trouble. 

bidison Light Co.’s Power-House.—In driving the 
piles for the foundations of the Edison Light Co.'s 
power-house, at the corner of Harrison St. and the 
Chicago River, in Chicago, a series of tests were 
made to determine the etlicieuncy of the steam pile- 
driver, as compared with that of the ordinary drop 
hammer pile-driver. As will be seen, these tests 
developed some interesting information regarding 
the efticiency of pile foundations in Chicago so). 

Three piles were tested. The first was 3 ft. 
long and was driven with a drop hammer weighing 
3,6UU Ibs. ‘Lhe length of the second pile is not 
given, but it was driven with a steam hammer 
weighing 8,100 Ibs., the striking weight being 3,5u0u 
lbs., and the stroke 32 ins. The following were 
the results obtained: 


Pile No. 1, drop Pile No. 2, steam 


a: bawmer. hammer. 
Height of No. of senetration, No. of Penetration, 
fuu, ft. Diows. ft. ius. bluWs. ft. 
u lu 8 v 15 5 
6 lv 6 lv 5 
lu ly 6 6 23 3% 
ls 4 2 3 él 2 
1d lu 4 v lv 2 
2u lv 3 v 2 1 
2u lu i v 25 i 
2u 4 4 7 2u i 
iv v.62 


The calculated bearing power of the pile driven 
by the drop hammer according to Baker's for- 
mula, was 2U tons, and according to the Engineer- 
ing News formula 25 tous. Dhe correspouding 
values for the pile driven by the steam hammer 
were 1U tons and 6.7 tons, respectively. 

The third pile was first submitted to 196 blows 
from the steam hammer which drove it sll ft, 
the penetration under the last 10 blows being & ins. 
After standing overnight the pile was given three 
blows with the drop hammer. Under the first blow 
with a drop of 254 ft., the penetration was 0.4 in.; 
second blow, drop 15 ft., pevetration 1.6 inus.; third 
blow, drop 2U ft., penetration, 1.7 ins. ‘The last 
blow of the steam hammer moved this pile 
0.6 in., while the same fall of a drop hammer hav- 
ing almost the same weight, gave a penetration of 
only U.4 in. However, the last penetration was 
after the pile had stood overnight. After stand- 
ing over winter it became necessary to remove 
these test piles. In attempting to lift them a 1¢- 
in. chain was twice broken. Finally a vertical 
lifting strain of 40 tons was put upon each of the 
piles for a considerable time, with a sort of danc- 
ing motion, without starting any one of them. 
While trying to puil pile No. 1, a water-jet pipe 
was pushed down 35 ft. alongside of the pile, bur 
did not seem to affect it in the least. Hach was 
then driven about 4 ft. further, when they struck 
hard pan and could not be driven further with a 
4,200 drop hammer. The foundation was com- 
pleted by sawing off the piles and constructing «a 
layer of concrete 2 ft. thick over their heads. The 
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foundations of the walls are separated from the 
engine foundations by a clear space of 12 ins., 
so that any settlement of one will not affect the 
other. 


THE WESTINGHOUSE DOUBLE-ACTING 
COMPOUND ENGINE. 


In our issue of Aug. 24, in connection with a 
description of the steam engine exhibits at the 
Columbian Exposition, we gave a perspective view 
of four of the Westinghouse 1,000-HP. compound 
engines, which form part of the power plant, each 
engine driving by direct connection a Westinghouse 
16,000-light alternating dynamo. There are six 
of these engines in the power plant, all built from 
the same patterns. These engines were designed 
especially for the Exposition, and are the first of 
this pattern which the Westinghouse company has 
buiit. They were designed to meet the demand 
for a power unit of larger size than has heretofore 
been built by the Westinghouse company, one suit- 
able for driving by direct connection the largest 








The low-pressure valve is driven by a 
fixed eccentric mounted inside the main bear- 
ing next to the crank and thus has a 
fixed cut-off. The piston valve of the high- 
pressure cylinder is driven by a shifting eccentric 
outside of the bearing controlled by a shaft gov- 
ernor. Thus the cut-off is regulated on the high- 
pressure cylinder only. The total weight of the 
piston valve and its connections carried by the 
shifting eccentric is about 1,000 lbs. With the 
engine making its normal speed of 200 revolutions 
per minute the inertia of this mass brings a heavy 
load upon the eccentric. To relieve this load, what 
the designer calls an inertia balance has been 
added to the valve gear. This consists of a 12-in. 
cylinder containing a long piston. When the en- 
gine is running the ports entering the ends of this 
cylinder are closed and the motion of the piston 
in either direction from the center is thus opposed 
by an air cushion. This piston is connected to 
and moves with the valves, and the air pocketed 
behind it becomes in effect a spring which absorbs 
the inertia of the valves and their connections on 





THE WESTINGHOUSE DOUBLE-ACTING COMPOUND ENGINE. 


alternating dynamos which the Westinghouse Elec- 
trie Co. manufactures. 

We show herewith sectional views of this engine, 
As will be seen, the engine is double-acting in- 
stead of single-acting, like the familiar styles of 
Westinghouse engines. The low-pressure cylinder 
is on top of the high-pressure cylinder, and the 
two cylinders have a common head between them 
which can be removed through the low-pressure 
cylinder for access to the high-pressure cylinder 
and piston without disturbing the alinement of 
either cylinder. The stuffing box in this head has 
the gland sunk flush with the level of the head. 

The ports of the high-pressure cylinder are gov- 
erned by a piston valve, and those of the low-press- 
ure cylinder by a balanced slide valve. The balanc- 
ing is effected in an unusual way. Instead of taking 
the pressure off the back of the valve, as is ordinar- 
ily done, steam of boiler pressure is introduced 
underneath the middle of the slide valve, and 
though the area is much smaller than the area of 
the top of the valve, the fact that the steam is 
of higher pressure relieves the valve seat of a 
good part of its load. 





the last half of the stroke and stores it up to give 
them motion in the contrary direction on the first 
half of the stroke, thus greatly relieving the ec- 
centric of its load. 

This mechanism is also utilized for starting the 
engine. The valve gear of the high-pressure 
cylinder is so arranged that it can be disconnected 
from the eccentric, and the valve is then moved 
by turning live steam above and below the inertia 
balance piston until the engine is in motion, when 
the connection between the eccentric and the high- 
pressure valve gear is made. 

The crank, connecting rod and the low-pressure 
valve gear are inclosed in the engine case and the 
lower part of the case is filled with oil, so that the 
same thorough and constant lubrication is secured 
to all the principal moving parts that is had in 
the older styles of Westinghouse engine. At the 
outer end of each main bearing is a chamber in 
which oil coming through the bearing collects and 
flows by gravity to the reservoir at the bottom. 
The main parts inside requiring lubrication carry 
cups which eatch the splashing oil. With this 
method of lubrication the oil is used with greatest 


economy and with the least expense in application, 
and one charge can, by filtering, be used over and 
over again. The moving parts of the high-pressure 
valve system are outside the frame and so are lubri- 
cated from reservoirs with pipe connections. 

Taking vp the details of construction, the pistons 
are of cast iron, packed with spring rings; the 
piston rod, connecting rod and main shaft are 
forged steel; the crosshead and crank are cast 
steel. The two cranks with the crankpin are cast 
in one piece, which is keyed onto the two parts of 
the main shaft. The counterbalance weights are 
of cast iron, bolted onto the rear side of the cranks. 
The crosshead and guide are of the Laird pattern, 
which has been so much used in locomotive prac- 
tice. The connecting rod has a solid end at the 
top, and on the crankpin end the strap is forged 
as part of the rod, and the filler piece back of the 
brasses is held by two bolts. 

The eccentric straps are each 5 ins.-in width 
The ample area of the main bearings is a noticeable 
feature. They are 14 ins. in diameter and 30 ins. 
long. All the bearings on the main shaft are 
babbited. The connection between the engine 
shaft and the dynamo shaft is made by a flexible 
drag-link coupling which allows difference in -line- 
ment of the two, liable to occur through inaccuracy 
in the erection or uneven settling of the founda- 
tions. 

The engine has been designed to secure maxi- 
mum power in a minimum space. It occupies a 
floor space of 11x15 ft. and stands 17 ft. 6 ins. 
high above the floor. This is 6 HP. per sq. ft. of 
floor space and 144 HP. per cu. ft. of total space 
occupied. The engine weighs 65 tons. The solid 
rim flywheel weighs 12 tons, and the flywheel carry- 
ing the shaft governor weighs 7 tons. 

We are indebted to Mr. F. M. Rites, M. Am. 
Soc. M. E., the designer of the engine, for the draw- 
ings and the information from which our illus- 
trations and description are prepared. 





TEST OF A WORTHINGTON TRIPLE EX- 
PANSION PUMPING ENGINE AT 
THE CONCORD (N. H.) 
WATER-WORKS. 

A 2,000,000-gallon Worthington triple expansion 
pumping engine, with surface condenser, for high 
service duty at the Concord (N. H.) Water-Works 
was tested on July 5. The contract required that 
the above capacity be attained with a piston speed 
of not over 125 ft. per minute, and with the pump 
working against a total head of 83 Ibs. and an effec- 
tive steam pressure at the engine of 100 lbs. The 
duty to be secured was the raising of 700,000 gal- 
lons of water 190 ft. with a coal consumption of 
15,000 Ibs., equivalent to a duty of 73,900,000 ft.- 
lbs. per 100 Ibs. of coal. The length of the test 
was eight hours. Mr. V. C. Hastings is superin- 
tendent of the Concord weter-works, and we 
are indebted to him for the information given. 

The engine is duplex, wifh three steam cylinders 
and water cylinder on each side. The diameters 
are 9 ins., 14 ins. and 22 ins., with 12-in. water 
cylinder and 18-in. stroke. 

The chief conditions and results of the test were 
as follows: 





Average steam pressure at boiler. . 97.5 Ibs. 
* engine . oe 95. lbs. 
- GRIDS 5. «cin nia ol eo agen ee 26.5 ins. 
. length of stroke........ .. 18.6 ins, = 1.55 ft. 
a Peco speed $e ope co 87.1 Ibs. = 201 ft. 
‘otal piston per ute of = 
On ELLE LIS LEAL LIT ES 138.88 ft. 
Total gallons BON i onc cbc cst Sens 771,134 
Rate pumping for 24 hours.......... 2,313,402 
Per cent. excess above contract ca- 
BB en MELTED. tase a 16,700 ahem 
ater er evapora lons. 
Average tem eaten. +, feed water. 205° 
Total coal . pas gs was 1,581 Ibs. 
Work done, total, 4 gallons 
pumped against a as 
with Last Ibs. of coal fired. iva- 
lent gallons * ee pum 190 
ft. with 1,500 1 Ricks Brimiin 773,983 
Per cent. above ae Canneae news 10.57 
Duty on basis of 100 Ibs. of coal. . | 81 ,686,871 ft.-Ibs. 


Duty on basis of 1,000 Ibs. steam. . . 77,056,655 ft.-Ibs. 
Lbs. of water evaporated per Ib. ‘of 


CONT, MOR: eS eS eS 10.6 Ibs. 
Equivalent evaporation from and at PM Libs 
Lie of coal per 1,000,000 "gallons. . . 1.94 
Gallons ra’ 190 ft. per Ib. of coal. , 515.9 © 


During the test the manufacturers wefe repre- 
sented by E. L. Maltby. 
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PERSONALS. 

Mr. Join W. Gray has been appointed City Engineer 
of Oakland, Cal., to succeed Mr. T. W. Morgan. 

Mr. H. M. Herbert, of the firm of Focht & Herbert, 
has been appointed Borough Engineer of Bound Brook, 
N. J. 

Mr. Alexander K. Rider, the inventor of the hot air 
engine Which bears his hame, died at Walden, N. Y., 
Sept. 14. 


Mr. J. D. Farrell has been appointed Assistant Gen- 
eral Superintendent of the Western Division of the 
Great Northern Ry., with headquarters at Spokane. 


Mr. Arendt Angstrom has resigned his position as 
Naval Architect of the Cleveland Shipbuilding Co. to 
become Manager of the Doty Engine Works, at To- 
ronto. 


Mr. Theodore Paschke, who has been for nine years 
Chief Engineer of the Department of Public Works, 
of Guatemala, has resigned, and will locate in New 
York city. 

Mr. Chas. Neilson, formerly General Superintendent 
of the Cincinnati, Hamilton & Dayton R. R., has been 
appointed Assistant General Superintendent of the 
Railway Mail Service. 


Mr. Henry S. Drinker, General Solicitor of the Le- 
high Valley R. R., and well known to engineers as 
the author of ‘“‘Tunneling,’’ has been elected a director 
of the Lehigh Valley R. R. Co. 


Mr. J. E. Rose has been appointed Superintendent 
of the Arkansas division of the St. Louis, Iron Moun- 
tain & Southern Ry. to succeed Mr. W. T. Kelly, and 
Mr. W. J. McKee has been appointed Superintendent 
of the Central Division of the same road. 


Mr. Alex. Mitchell, Superintendent of Motive Power 
of the Lehigh Valley R. R., was slightly injured in a 
head collision on that road near Fairview, Pa., Sept. 
1%. The collision was due to an engineer's disobeying 


orders and leaving the siding before the other train 
had passed. 


Col. Robert A. Young, a civil engineer, died at his 
homes in Brooklyn on Sept. 14, aged about 58 years. 
Colonel Young was born in Camden, S. C., served in 
the Confederate army, and at the close of the Civil 
War came north. He laid out Jerome Park and was 
engaged in general engineering practice. 


Mr. Charles R. Johnson, President of the Johnson 
Railroad Signal Co., of Rahway, N. J., died on Sept. 11 
at Saranac Lake, N. Y., at the age of 43. Mr. Johnson 
was a native of England, and was for some years 
superintendent for Saxby & Farmer, the famous Eng- 
lish firm of signal engineers. He came to the United 
States in 1881, and in 1886 became General Manager 
of the Union Switch & Signal Co. In 1888 he estab- 
lished the Johnson Railroad Signal Co., and has de- 


voted his energies since that time to building up its 
business. 


Mr. Frederick L. Ames, Vice-President of the Old 
Colony R. R. Co., and a director in 40 railway cor- 
porations, died on Sept. 13, at the age of 58. He was 
a son of Oliver Ames and inherited his father’s great 
business and executive ability. The early years of 
his business life were spent in the great Ames works 
at North Easton, Mass., but in his later years his sur- 
plus income was chiefly invested in railways, and most 
of his time was devoted to these interests. He was 
probably the largest owner of Union Pacitic securities 
and had long been a member of its board of directors. 
His entire fortune is estimated at from $25,000,000 to 
$35,000,000, 


eee 


NEW PUBLICATIONS. 


THE RENO UNDERGROUND RAPID TRANSIT SYS- 
TEM. A Description of an Underground System for 
Rapid Transit. J. W. Reno. 8vo, pamph.; pp. 16. 


This pamphlet contains illustrations and a descrip- 
tion of the system for underground railways invented 
by Mr. J. W. Reno, of New York city, as applied to 
underground rapid transit in New York. We have al- 
ready described and illustrated the system in our issue 
of Feb. 27 and April 2 and 21, 1892. 

AND RESER HODE ISLAND. Re- 
eee of re uM a Stone for 1802. 8vo; 
pp. 63; 22 plates. 

Nearly 450 dams have been reported upon by Mr. 
Stone since his appointment, some ten years ago, and 
many have been illustrated in the annual reports. Ten 
dams and mill privileges are described in the present 
report. ° 
THE 8 G WATER TUBE BOILER. Chicago: 

The 8 Co. 8vo, leatherette, pp. 80. 

The Stirling is one of the newer types of water tube 
boiler, and it has already won for itself a wide popu- 
larity. The chief advantages claimed for it are that 
the tubes are self-cleaning, that interior circulation is 
superior, and that the details of construction make it 
safer and more durable than other types. 

In the back part of the book is found a number of 
tables and considerable miscellaneous information re- 


lating to steam engineering. We_ notice especially a 
table computed by Mr. Fred A. Scheffler, M. Am. Soc. 
M. E., showing the mean effective pressure in the 
cylinder for various initial pressures and points of 
cut-off, computed with the proper allowance for ex- 
haust opening and compression for each point of cut- 
off. 
THE ENGINEERING SOCIETY ANNUAL. Vol. 1. 
Published ! the Enginesring Society of the Uni- 
versity of Geo O. H. Sheffield, C. E., Editor 


and Manager; B. Eppes and R. J. Gantt, associ- 
ates. Athens, Ga. S8vo; 88 pp. 


According to the roll of active members this new en 
gineering society numbers 28, including in this four 
members of the faculty, of which the editor in chief is 
ene. For the present we only give a list of the papers 
presented, as follows: ‘“Trigonometrical Surveys,’’ M. 
€. Kollock; ‘Hydraulic Excavation,” B. M. Hal: 
“Athens (Ga.) Water Supply,”” J. W. Barnett; “Georgia 
Marble,” 8S. Lawrence; “The Engineering Department 
of the University; Damage from Back Water on Small! 
Streams,’’ C. M. Strahan; ‘Maintenance of Track,” E. 
B. Eppes; “Artesian Wells,” G. W. Beckett; “Levees,"’ 
PY. J. Shearouse; “Bridge Pier Foundations,” R. J. 
Gantt; ‘The Forestry Question,” R. B. Nally; ‘The 
Conversion of Heat into Energy,’’ L. Lyndon: “The 
Civil Engineer in His Relation to Road Improvement,”’ 
O. H. Sheffield; Graduates of the Engineering School. 
THE RAILROAD QUESTION. A Historical and Prac- 

tical Treatise on Railroads and Remedies for their 
Abuses. By William Larrabee, ex-Governor of 


Iowa. Chicago: The Schulte Publishing Co. 12mo; 
cloth; pp. 488; $1.50. 


The author of this volume being a western man and 
formerly the Governor of a Western state where legis- 
lation affecting railways has been especially active, 
doubtless reflects with considerable accuracy the 
opinions of western people on questions of railway 
Inanagement and legislation. For this reason the 
book is well worth reading. Most of the arguments 
advanced are in favor of a more strict regulation of 
railway operations by the government, and have often 
been made before. In most respects they are sound 
and accurate, although perhaps a little overdrawn: 
but in a few cases they show a lack of knowledge 
regarding fundamental principles which leads to fal- 
lacious and often absurd reasoning. Perhaps the most 
interesting chapters are the two in which the author 
reviews and criticises former publications on railway 
questions and the one in which he reviews the various 
remedies which have been from time to time advanced 


for railway abuses. The book is concisely and clearly 
written. 


THE ORE DEPOSITS OF THE UNITED STATES. 
By James F. Kemp, Professor of Geology in the 
School of Mines, Columbia College. New York: The 
Scientific Publishing Co.; Svo; cloth; illustrated; 
pp. 302; $4 

Although written primarily for the mining engineer 
and student, this book should prove a useful addition 
to the library of the civil and mechanical engineer as 
well. Aside from the reports of the Geological Sur- 
vey and other public documents and reports, and the 
proceedings of technical societies, all of which is scat- 
tered through many volumes, there has been no work 
of recent date treating of the deposition and charac- 
teristics of the great ore beds of this country. The 
present volume thus occupies a useful place in recent 
technical literature. 

The book is divided into two parts; the first treat- 
ing of the geological origin and classification of ores, 
and the second giving a concise account of the metal- 
liferous resources of the country. The general scope 
of the introductory chapters, or Part L, is pretty 
clearly indicated by the headings of the chapters. 
These are as follows: L, General Geological Facts and 
Principles; IL, The Formation of Cavities in Rocks; 
ILL, The Minerals Important as Ores; IV., The Filling 
of Mineral Veins: V., Cértaim Structural Features of 
Mineral Veins; VI., The Classification of Ore Deposits: 
a Review and a Scheme Based on Origin. In the second 
part the ore deposits of each métal are discussed 
separately and about in the order of their e¢ononiic 
inipértance, tron being first and urercury, fitkel, co- 
bait, tih, etc., la&t. Whiere, howéver, two dre @harié- 
teristicall® associated, as in miinf déposits of lewd 
and dine, 1d dnd silver, silver aif gom, tiickel and 
cobalt, thé two até freated togernér. Wherever posst- 
bié the efidéavor fds be@h tials to psd ftom tlie Wen 
understood to the moré @ifffedié, a¥ i¢ most —— 
ously dorié with fron. Its bég ore deposité are t 
trenited, #8 thé offgin of thé@e fi n6 digiculties, 
while the magnetic lenses are taken up last, for their 
method of forthation ts most obstute of alf. The book 
is plentifully ilfstrated dnd ¢Cofituffis ag ndt8# to the 
several chapters a very complete bibliography of the 
geology of metalliferous deposits. 





SOCIETY PROCEEDINGS. 


NEW. ENGLAND WATER-WORKS ASSOCIATION. 
‘The fali outing of the association was held Sept. 13, 
at Plymouth, Mass., where the various points of bis- 


torical interest and the local water-works pumping 
station were visited. 

CENTRAL RAILWAY CLUB.—The next meeting will 
be held on Sept. 27, at 10 a m., at the Hotel Iro 
quois, Buffalo, N. ¥. The subjects for discussion will 
be “Car Lubrication’ and “Modern Practice of Test- 
ing and Inspection of Locomotive Boilers.” 

INTERNATIONAL ASSOCIATION OF RATLWAY 
SUPERINTENDENTS OF BRIDGES AND BUILD- 
INGS.—The third annual convention will be held at 
the Continental Hotel, Philadelphia, Oct. 17, 18 and 
1”. Mr. 8. F. Patterson, Concord, N. H., is Secretary. 


NEW ENGLAND RAILROAD CLUB.—The annual 
excursion and dinner of the club occurred on Wednes- 
day, Sept. 18. The members and their friends to the 
number of 100 took a steamer of the Boston & Port- 
land Steamship Co.'s line to Plymouth. Dinner was 
served at the Samoset House. 


ENGINEERS’ CLUB OF KANSAS CITY.—At the 
meeting on Sept. 11 Mr. Wynkoop Kiersted read a 
paper on the “Water Supply of Cities,” in which he 
discussed impure and inefficient supplies. Much of thts 
trouble, especially in the southwest, arises from the 
rapid growth of works without proper attention to the 
engineering and sanitary problems involved. The tn 
termittent filtration of water was described and the 
use of wells for a supply approved. It was urged that 
cities should make larger appropriations for thetr 
boards of health and place better men upon them. 


AMERICAN SOCIETY OF RAILROAD SUPERIN 
TENDENTS.—The twenty-third meeting will be held 
in Chicago at the Grand Pacific Hotel, Oet. 12 and 
The official program ineludes reports from the stand- 
ing committees on Roadway, Machinery, Transporta 
tion and Signaling and papers on “‘Telegraphy and 
Telephone Service as Related to the Operating Depart- 
ment of Railways,” by H. F. Royce, of the Chicage, 
Reck Island & Pacific; “Signal Appliances,’ by W. L. 
Derr, of the New York, Lake Erie & Western; ‘The 
Hobbs Island Transfer,”’ by G. D. Hicks, of the Nash- 
ville, Chaitancoga & St. Louis; and “Certain Common 
Factors of Railway Accidents,” by Secretary ©. D. 
Hammond. Other topics for discussion are “Em 
ployees,” “Freight Train Service’ and “Reducng Ope 
rating Expenses.”’ 


AMERICAN STREET RAILWAY ASSOCIATION.— 
The twelfth annual meeting will be held at Milwaukee, 
Oct. 18, 19 and 20. A paper is to be read on “The 
Construction of Underground Feeders,"’ and committee 
reports are expected on the following topics: “Light 
ing and Heating Street Railway Cars,"’ “Can the T 
Rail Be Satisfactorily Used in Paved Streets," “Di- 
rect Driven Generators,’ “lower House Engines,” 
“Standard Form for Street Railway Accounts,” 
“Standards for Electric Street Railways,”’ and “Storage 
Batteries in Connection with Central Stations for 
Utilizing Surplus Energy for Lighting or Power." Ap 
exposition of street railway supplies will be held in 
the Milwaukee Industrial Exposition Building, and 
supply men can install their exhibits as earty as Oct. 9. 
Further information may be obtained from the Sec- 
retary, Mr. W. J. Richardson, Brooklyn, N. Y. 


ROADMASTERS' ASSOCIATION OF AMERICA.- 
The eleventh annual convention was held at Chicago 
Sept. 12, 13 and 14. There was a large attendance, 
and 09 new members were elected. At the first meet- 
ing on Sept. 12, Mr. H. W. Reed (Savannah, Florida 
& Western R. R.), President, read an address, and an 
address of welcome was delivered by Mr. Carter H. 
Harrison, Mayor of Chicago. The secretary read his 
report, and some general business was transacted. At 
the afternoon session on this day the reading and dis- 
cussion of the reports of committees was begun. We 


give the substance of the reports and discussions as 
follows: 


Care of Right of Way and Fences. 


Grass, weeds and brush on the right of way should 
be cut, and burned as soon as dry enough, the work 
to be done in the months that suit the latitude. No 
material, new or old, should be allowed to be scat- 
tered along the track or right of way, except such as 
is wanted for immediate use. 

Board fence, to give best results, should be not less 
than 4 ft. 6 ins. high and built of 1 in. boards 6 ins. 
wide and 16 ft. long. Five boards, properly spaced, 
and put on so as to break joints, should be used, with 
posts not less than 6 ins. at small end, spaced 8 ft. 
apart, and set at least 2 ft. 6 ins. In the ground. 

Barbed wite fence should be at least 4 ft. 6 ins. high 
and have #ix strands, with top board; cap boatd may 
also be used. Posts should be set as for board fence. 
Where fence ends, or is broken, a wooden brace should 
be placed aginst the last post, near the top, and se- 
curely fasteried to one or more posts back. 

Woven wife fence, which in recent years has been 
used a great deal, we consider a good and durable 
fence, af one that will prevent small stock from 
getting through. The ends should be properly braced 
the same as the barb wire fence. Farm gates should 
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be at least 15 ft. long, to admit farm machinery. All 
swing gates should open away from the track. 

In the discussion upon this report some members 
considered that fence posts would last longer ff set 
with the small end in the ground. There was also 
considerable discussion as to the necessity of top and 
cap boards on barbed wire fences. Mr. W. W. Sharpe 
(Savannah, Florida & Western R. R.) advocated the 
use of a top board 2 x 4 ins., with barbed wire fence, 
as it saves one wire and keeps posts properly spaced, 
besides enabling animals to more easily see and avoid 


the fence. Mr. C. E, Jones (Chicago, Burlington & 
Quincy R. RK.) thought no strand wire fence would 
turn hogs, though a woven wire fence might do so. 


He uses a bottom wire, two boards, and three or four 
top wires, according to the kind of stock. He also 
uses a batten at the middle of each panel of fence. 


Brotherhood of Section Foremen. 


The committee advised that the Association should not 
indorse or recognize the Brotherhodd, chiefly because it 
was a secret organization and was concerned in strikes. 
In the discussion, however, several members said that 
as labor organizations were bound to come it was best 
to meet them on friendly terms. A resolution was 
finally adopted to the effect that the Association is 
not sufficiently well informed as to the object of the 
Brotherhood to warrant its members in recommend- 
ing foremen to join sald Brotherhood; but that the 
members recognize the importance of doing all that can 
consistently be done to advance the interests of the 
foremen employed by them, although the Association 
is unalterably opposed to any organization favoring 
strikes. 


Track Appliances at the Columbian Exposition. 


This report contained nothing of special interest that 
has not already been published in the last two issues 
of this journal. 

Beonomy in Trackwork. 

Quoting from Charles Paine: ‘The absolute minimum 
of expenses would exist upon a road where the con- 
dition of the track should be perfect ... . An 
ideal track such as this may not be altogether attain- 
able, yet it should be continually approached with the 
knowledge that every departure from the ideal condi- 
tion is a cause of expense.” 

Economy in maintenance should influence every move 
of the locating engineer. No one should be permitted 
to locate a railway unless possessed of a thorough 
knowledge of the principles of maintenance. All curves 
over 2° should have long transition curves at the ends. 
Due regard for the drainage Of the track, as well as 
the ratio of cut to fill, should influence the laying of 
the grade line on the profile. Avoid grade summits in 
the center of cuts. Such places are difficult to drain. 

The quantity of ballast necessary on a given road 
will vary inversely as the quality of the track drain- 
age. The depth of ballast under the ties should not 
be less than 6 ins. The distance between ties should 
be about the width of a tie, so that the rail will be 
supported over about 50% of its length.. The expense 
of putting a tie in the track is from 10 to 50% of its 
first cost; hence the economy in using those ties that 
will last the longest. Tie renewals cost nearly twice 
as much as rail renewals. Ties taken from the track 
should never be burned or removed from the right of 
way without rigid inspection by some officer thor- 
oughly familiar with the use of ties, and the amount 
of work to be safely gotten out of them. 

Rails should weigh 60 Ibs. per yd. for engines 
weighing 40 tons or less, plus 1 Ib. per yd. for each 
ton of increase in the weight of the engines. This 
Association should co-operate heartily with the Ameri- 
ean Society of Civil Engineers in its efforts to secure 
and introduce standard sections for each weight of 
rail. 

We should employ better rail fastenings. The simple 
track spike does not enable us to get the full life out 
of good ties under heavy traffic. This committee deems 
it advisable that this Association appoint committees 
on the subject of tie plates” and rail braces. The use 
of four to nine braces per rail on the outside and in- 
side of sharp curves placed opposite each other will 
be found to reduce the cost of maintenance from 5 to 
15%. 

The perfect joint fastening cannot be made as cheap- 
ly as the common angle bar, and will only be forth- 
coming when our companies are willing to pay for it. 
The use of a good nutlock is strongly recommended. 
Selected ties should be used for the joints and should 
be tamped very hard. 

Everything should be bought under rigid specifica- 
tions and inspection, especially ties, rails, spikes, 
splices and bolts. The general practice of working 
“so many men to the section’ without due regard to 


the relative condition of the sections is not economy. — 


The maximum benefit to be derived from a given year- 
ly expenditure will be secured by placing the entire 
amount at the disposal of the maintenance depart- 
ment at the beginning of each year. The head of the 
department will then subdivide this amount among 
his divisions as their needs require. _ If the appropria- 
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tion has been correctly subdivided, the relative com- 
petency of those interested will be shown by the con- 
dition of their respective divisions or sections at the 
end of the year. The appropriation for betterments 
or construction should be separate from that for matin- 
tenance. When force must be reduced, it should be 
done gradually, so that all work under way can be 
safely closed up. 

About once each year the track must be surfaced, 
lined and gaged. This work can be done with most 
economy out of a force working toward section head- 
quarters. In this general surfacing the track should 
be raised just enough for secure tamping. This will 
average % to % in. on ordinary ballast and about 1 In. 
on mud and sand. The greatest care will be required 
to keep the section men from raising the track too 
high. The best line and surface will be secured by 
having grade and center stakes set every three or 
four years. On sharp curves the center stakes should 
be tested once each year. 

The work of the section men should be reduced to 
a routine. Nothing outside of their regular work should 
be required of them without the authority of the road- 
master. The dispatcher, agents, bridgemen and others 
should not give orders direct to the foremen except in 
cases of emergency. Extra work should be done by 
extra foremen and gangs expert in the particular work 
assigned them. A system of rewards either as pre- 
miums or as increase of pay to older and better fore- 
men could be employed to great advantage. All such 
rewards should be given on the principle that the 
greatest benefit shall go to him who secures the 
greatest results per dollar of expenditure. 

All tools, switches. ete., on a given system should 
be of standard design. It would be well if committees 
of this Association could be formed to bring out stand- 
ard designs for all tools, etc., in our department. Pur- 
chase only first-class tools. They cost but little more 
than inferior ones. Keep a close check on all tools. 
supplies and material issued. Do not keep more tools 
or supplies on the sections than are needed. At di- 
vision headquarters should be kept those special tools 
of which only a few are required. All tools with parts 
subject to wear should be bought under a guaranty 
that the wearing parts shall be interchangeable. 

There was considerable discussion as to the spacing 
of ties, some members favoring a specified number of 
ties per rail, others a specified spacing c. to c. of ties, 
and still others a specified spacing in the clear, without 
regard to number or size of ties. A clear spacing 
of 10 ins. was considered necessary for shovel tamp- 
ing with mud or gravVel ballast. Reference was 
made to the wide spacing of steel ties on the New 
York Central R. R., 36 ins. c. to c. and 18 ins. at 
joints (rails laid to break joint), but although some 
members advocated a closer spacing of the joint ties 
than for intermediate ties, no action on this point 
was taken. 

In its report as presented, the committee suggested 
that the joint ties might be made 6 to 12 ins. longer 
than the others, but the Association voted to strike 
this out. Such an arrangement would be unsightly 
and difficult to lay and maintain. In switch and frog 
work the committee recommended that general over- 
hauling should be done by an extra gang, but the As- 
sociation struck this out, as many members considered 
that their foremen should be able to do such work 
with a little extra assistance. Mr. Ramsey (Ohio 
Southern R. R.) said that on his road the change from 
stub to split switches had been done satisfactorily 
by the section foremen, working under the supervisor. 

The matters of better rates of pay for foremen, and 
requiring applications for work by the section men to 
be made to the roadmaster or the section foremau, 
were also touched upon in the discussion. 


Terminals. 


The report of the committee on this subject recom- 
mended the use of gravity yards at division points 
and terminals wherever the topography permitted 
their being laid out, and stated that in a well de- 
signed gravity yard one engine and crew would do 
the work that in a level yard would require four or 
five engines. Poling was also recommended in prefer- 
ence to the use of shifting engines in the ordinary 
manner wherever the conditions were favorable. Con- 
cerning the layout of tracks in freight warehouses on 
a water front the committee said: 


Where piers and warehouses are built with a dock 
on each side, from one to three tracks down center 
of pe, with trucking space on outside, between tracks 
and edge of pier, are needed. Where warehouses are 

rallel with wharf front, space can be economized 
y having tracks enter the building at the side, and 
run at right angles therewith, or nearly so, and about 
half way across width of building. This method of 
layout will give more car room or rather more loading 
room than where track is parallel with building. This 
is especially the case where tracks are in pairs, say 
12-ft. centers, with trucking space of 15 to 20 ft. be- 
tween pairs, putting In as manv sets of tracks as are 
needed. Ends of tracks should be within reasonable 
distance of wharf front to save as much as possible 
in the work of | ng, a very considerable item of 
cost in handling Ga - < cee - 


The report was adopted without @isenssion. - _ * 
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Subdrainage. 


The report of this committee strongly recommended 
the nse of subdrains wherever track gives trouble 
by heaving. In cuts such drains should be put in on 
both sides of the track, and they are frequentlv needed 
in fills on sidehills. Tile makes the best subdrain and 
also the cheapest. It gives a smooth surface for the 
flow of water. The tile should be not less than 5 ins. 
in any case, and large enough to take off all water 
freely, as the cost of laying is but little difference be- 
tween a 5-in. and a 10-in. tile. Great care should be 
taken to lay it properly, getting tight joints and uni- 
form grade with all the fall the outtet will allow, the 
grade to be not less than 3 ins. per 100 ft. in any 
ease, Cover with slough grass, if possible; although 
hay or straw is better than nothing; then fill the ditch 
with cinders, gravel or other porous material if any can 
be had. Otherwise use stiff joint clay, but never cover 
with sand or loam. In laying in quicksand or mud 
it may be necessary to use a plank bottom or trough. 
covering as fast as laid to prevent displacement. The 
subdrains should be laid deep enough to be below 
frost; 2% ft. below the bottom of the surface ditch 
is sufficient. At other points it should be laid at a 
greater depth, as freezing will destroy the tile. The 
outlet of all tile should be looked after and kept free. 
especially in winter, as springs may keep water run 
ning in cold weather. Some loose stone should be laid 
up around the ends, to keep out small animals. A wire 
netting answers for this admirably. Both ends of the 
tile should be kept open and free to allow circulation 
of air through the tile. The estimated cost for laying 
tile will vary from 25 cts. to 50 cts. per rod, accord. 
ing to material, or even more in quicksand cuts. 

In the discussion on this report some members 
favored the use of glazed tile with open joints, but 
the majority preferred ordinary porous tile. 


Track Joints. 


The angle bar for years has been and still is the 
almost universal joint used upon American railways. 
It has been rolled in sections of almost endless variety 
of form and proportion, few of which, however, have 
demonstrated any appreciable advantage over those 
of the simplest pattern, the end sought in the im- 
proved forms having been maximum bearing surface 
consistent with a proper elastic fit and the limited 
conditions of space. Angle bars have been generally 
in lengths of 24, 30, 38 and 48 ins. They have been ap- 
plied after various methods known as the “single tie 
supported joint.” “the two-tie suspended joint” and 
the “three-tie supported joint,” each and all of which 
have had their advocates. 

Much difference of opinion has existed, and continues 
to exist. as to the advantage of lengthening the angle 
bar without altering its section. There is no doubt 
that some advantage has been gained by lengthening 
the bar, even where the section remained unchanged, 
but it is not thought that it Has been so great as some 
elaim for it—observation and experience tending to 
show that, generally, where long angle bar joints have 
been used they were put in with new and larger rafl 
and under bettered conditions, such as are not without 
influence in creating the impression that the new and 
longer joint is superior to the old and shorter. 

A very large proportion of the angle bars which 
break show a vertical fracture almost immediately 
at the joint, beginning at the upper edge of the per- 
pendicular section and,extending downward. It is 
evident that this breakage is not caused by the down- 
ward pressure of the load when directly over the joint. 
but by the strain of the load immediately before and 
after passing the joint. Joints are often tamped harder 
than the adjacent quarters, and under such conditions 
stand high while the rail in the direction of the 
quarters is depressed. By stiffening the rail to a 
greater distance, the long bar undoubtedly does over- 
come this tendency to fracture to some extent; but 
the fact that it does break in the same place and man- 
ner calls attention to the weakness in the angle bar 
joint and the necessity of sub-strengthening it, nob 
only to give increased strength to withstand the verti- 
cal stress of the lond bearing directly upon it, but to 
give added strength in the direction of overcoming 
the couiitefstrain above referred to, due to high joints 
or low quarters. 


joint differing from that to which it is applied through- 
out its length. - 

In this connection it is well to. call attention to the 
fact that the failure of the angle bar to give the full 


measure of service consistent with its it form 
is-often to be found in causes disconn | with the 
bar itelf.. The bars should in the first place he of 
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surface between the base and the ball of the rall. They 
should be punched in pairs; that is, one bar should 
be punched with oval holes to accommodate the oblong 
shank of the bolt, and the other with round holes to 
fit snugly around the body of the bolt near the thread, 
so that the nut or lock may have a good, firm base 
to seat upon; this, in combination with a bolt of good 
quality formed so as to require a slight blow of the 
hammer to drive the shoulder into the bar to the 
head, will give results far beyond those ordinarily ob- 
tained from the angle bar joint where such matters 
are neglected. 

Having called attention to the defects of the angle 
bar joint, it is well to exhibit its merits. Nothing has 
so far been generally used which will keep track in 
as good line, or which could be applied so easily. 
These features, together with the cheapness in first 
cost, have enabled the angle bar to enjoy almost an 
exclusive monopoly for 20 years. It is recommended 
that these advantages be retained as far as possible 
in all improved forms of joint which may be adopted. 
Improvements should contemplate the adding to the 
present angle bar of features calculated to improve 
its efficiency and overcome its defects, rather than 
departures which tend to eliminate those features of 
established merit, and involve a complete change in 
the conditions of application and maintenance. It ig 
probable that a joint could be devised which, while 
remedying the deficiencies, would retain the advantage 
of easy application possessed by the angle bar. 

It is also the opinion of your committee that the 
joints should be relieved of the strain to which it has 
heretofore been subjected, in constituting the sole pro- 
vision against creeping of rail, as it would seem that 
the proper maintenance of line and surface is about 
as much as can reasonably be expected of it; and, be- 
sides, the creeping of rail could be much better pro- 
vided against by clamping the rail at quarters, so that 
the pull would be upon both ends of the same tie and 
not upon one end of two or three ties, as is the case 
when track is laid with “broken joints.”’ 

Commenting upon the subject of “track joints,” the 
Engineering News, Dec. 28, 1889, says very forcibly 
that, “the underlying difficulty of the joint question 
seems to be that there has been too much effort to 
keep down the cost and too little effort to keep up 
the quality.” This is undoubtedly the key note of the 
situation, and the improved joint must be obtained 
through en “effort to keep up the quality’ of economy, 
not so much in the cost of the joint itself as in the 
net result of the year’s expense account for main- 
tenance. 

The following joints have been submitted to your 
committee for tests and investigation during the past 
year: The Long truss, the Heath, the McConway & Tor- 
ley, the Price, the Continuous, the Eno, and the Niles. 

The Long truss joint (Eng. News, Dec. 28, 1889) has 
been proved to be of undoubted merit, after various 
tests in practical service for a number of years, and it 
is considered that it would justify a liberal trial. 

The Heath joint (Eng. News, Sept. 19, 1891), in the 
form submitted, is an unattractive device and is not 
likely to commend itself unless somewhat altered and 
improved. If the angle forms were rolled so as to 
give the support usually obtained from the ordinary 
angle bar, and the base plate with depending fins re- 
tained substantially as it now is, it is thought that this 
joint would merit a fair trial. Formed as the vertical 
sections now are, it does not seem possible for the 
joint long to maintain an efficient support to the rail. 
It should be made longer and heavier, as well as of 
better form; at present it is difficult to apply and im- 
possible to draw spikes from with the ordinary claw 
bar. The consensus of opinion is that this joint has 
done better than its appearances seemed at first to 
justify, and when intelligently designed and mechan- 
ically constructed it is recommended for further trial. 

The McConway & Torley joint (Eng. News, April 
21, 1888) can scarcely be considered as such, being 
rather an adjunct to a joint. It undoubtedly assists 
in developing the full strength of the angle bar, as 
well as in holding an even surface upon the rail ab 
the joint. Where angle bars are used, especially upon 
light rail carrying heavy loads, it is believed that this 
would be found to be a valuable device. 

The Price rail joint (Eng. News, Oct. 13, 1892) is 
made in a variety of forms, some of which are thought 
to be impracticable, and it is doubtful if any possess 
the necessary amount of metal to meet the require- 
ments of joints under heavy traffic. It is but just, how- 
‘ever, to say that the faflure of the samples submitted 
‘properly to fit the rafl has not made it possible to 
give this joint a fair trial. 


merit. It is claimed by many to be a good joint and 
is, therefore, recommended as worthy of trial. 

The Bno joint, as submitted, is an unmechanically 
constructed and impracticable device. The Niles joint, 
as submitted, by model, is an ingenious contrivance, 
the advantages of which are not evident to your com- 
mittee. 

A number of other joints have come to the attention 
of your committee which have not been submitted 
for test, but which appear to possess sufficient merit 
to recommend them for a test trial, namely: The 
M. W. Thompson joint* (said to be in use on the Chi- 
cago & Northwestern Ry.); the Richard Morgan joint 
(said to be in use on the Chicago, Burlington & Quincy 
R. R.); the C. S. Churchill joint (said to be in use on 
the Norfolk & Western R. R.); the F. A. Delano joint 
(said to be in use on the Chicago, Burlington & Quincy 
R. R.); the Clark-Fisher “‘triple’’ joint. 

In conclusion, your committee would call the atten 
tion of manufacturers of improved joints to the abso- 
lute necessity of carefully and intelligently designing 
and fitting their joints to the rail section for which 
they are intended. No device, howsoever meritorious, 
will ever succeed in which these conditions are over- 
looked. 

In discussing this report, Mr. R. G. Ward (So. Car. 
Ry.), the chairman of the committee, took strong 
ground against angle-bars longer than was necessary 
to cover the joint ties. Mr. J. W. Wright (Chicago & 
Northwestern), another member of the committee, con- 
sidered the M. W. Thompson joint, the Blunt joint 
(Engineering News, Sept. 7) and the Long truss joint 
to be equal to the angle-bar joint in maintaining the 
alinement. There was considerable argument over the 
committee’s remarks on individual joints, but it is diffi- 
cult to see how the committee conld have avoided them 
without shirking its duty. as the association has recom- 
mended joints for test. Mr. Sharpe thought these re- 
marks were out of the province of the report, but 
several members thought the association ought to know 
what its committee said for and against certain joints. 
This view eventually prevailed, but, unfortunately, not 
unti it had been voted to strike out the following re- 
marks on the Long truss joint: 


The Long truss joint undoubtedly has merit. The 
channeled base plate should. however, be made long 
enough upon either side of the truss to fully cover the 
joint ties. The angle-bar should also be made snffi- 
ciently long to take in four bolts at least 5, 4 and 5 ins. 
between centers respectively: and it is thought that the 
joint thus made would be improved by shearing the 
angle-hars from near the truss bolts out to the ends, so 
that the bar heyond the truss bolts wonld be reduced 
to the form of a plain strap. This would permit the 
sviking of the base plate firmly to the tie. and leave 
the movement to take nlace between the rafl and plate 
directly over the joint ties. instead of between the plate 
and tie, as would otherwise be the case. The necessity 
for raising the rail to apply this joint fs an objection 
able feature. but it is thought that if constructed with 
eareful attention to improving details it would justify 
a liberal trial. 


The discussion on the Heath joint brought out similar 
arguments, but it was pointed out that the criticism 
was by no means a condemnation, but gave advice to 
the manufacturer as to how to improve his joint to 
adapt it for practical service. The report was accepted 
and the committee was continued, with the request that 
it continue its investigations and report at the next 
convention. 

At the meeting on Thursday morning, Sept. 14, it 
was voted to send three delegates to the meeting of the 
American Railway Superintendents’ Association on Oct. 
4, Mr. H. W. Reed, President of the Roadmaster’s As- 
sociation, to be chairman of the delegation. The paper 
on “New Signaling Appliances,’’ which was on the pro- 
gram, had not been prepared. owing to some mis- 
understanding, and the next business was the reading 
of five papers presented in competition for the prize 
offered by the “Railway Age” for the best essays on 
“How to Maintain the Best Track at Least Cost.” All 
of the papers dealt more or less with the unsyste- 
matic practice of railway managers in their provision 
for trackwork and improvements, and recommended a 
more intelligent practice in order to enable the men in 
charge of track to carry on maintenance systemati- 
eally and economically, which they cannot do when 
constant changes are being made in the working force 
and in the provision of material. This view of the ques- 
tion was discussed in an article on “Railway Track 
and Train Service” in our issue of June 15, 1893. The 
first and second prizes were awarded respectively to 
Mr. W. W. Sharpe (Savannah, Florida & Western 
R. R.) and Mr. G. W. Merrill (Chicago, Milwaukee & 
St. Paul R. R.). 

At the afternoon session the new constitution and 
by-laws were discussed section by section, and adopted 
as amended. It was voted to hold the next annual con- 
vention at New York, in 1894, and also that the asso- 
ciation should be incorporated under the laws of some 
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state. The election of officers for the ensuing year re- 
sulted as follows: 

President: H. W. Reed: Savannah, Florida & West- 
ern R. R., Waycross, Ga. First Vice-President: C. EF 
Jones; Chicago, Burlington & Quincy R. R., Beards- 
town, Ill. Second Vice-President: I. O. Walker; Pa- 
ducah, Tennessee & Alabama R. R., Paris, Tenn. Sec- 
retary and Treasurer: W. W. Sharpe; Savannah, Flor- 
ida & Western R. R.. Waycross, Ga. Retiring Presi- 
dent: John Doyle; Detroit, Lansing & Northern R. R., 
Grand Rapids, Mich. 

Executive Committee: W. H. 
Northwestern Ry., Oak Park, Til. (four years). F. R 
Doty, Illinois Central R. R.. Amboy, TIL. (three years) 
FE. P. Hawkins, Mobile & Ohio R. R.. Artesia, Miss. 
(two years). G. W. Merrill, Chicago, Milwaukee & St 
Paul R. R. (one year). 


Stearns, Chicago & 


Exhibits. 


The exhibits included the Page fence, by the Page 
Woven Wire Fence Co., of Adrian, Mich.; the Dunn 
switch, illustrated and described in our issue of Aug 
25, 1890; the Walton cattle guard, with a row of 
prongs rising in front of any animal stepping on the 
guard (Engineering News, Nov. 3, 1892), by the Walton 
Automatic Stock & Cattle Guard Co., of Fort Madison, 
Ia.; the steel tie of the Lancaster Steel Railway Tie 
& Fastening Co., of Brooklyn, N. Y.; and the McHugh 
rail joint, consisting of a base plate and splice bar In 
one plece, with a separate splice bar for the opposite 
side of the rail, locking itself when put in place, and 
holding the rail by two studs, all bolts being dis- 
pensed with. 
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NEW YORK RAILROAD CLUB 
Sept, 21. Secv., John A, Hill, Temple Court, N, ¥. 
ENGINERRS’ C CLUB OF CINCINNATI. 
21, Secy,. J. F. Wilson, 24 W. 4th St, 
8c va ‘bia Via ENGINEERING SOCIETY OF CHICAGO, 
-. Si. Allen Strale, 100 Washington St, 
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DENVER 2. OClETY. ‘OF CIVIL ENGINEERS 
Sept, 26, Secy., F. E. King, Jacobson Block. 
CE TRAL RAILWAY CLUB, 
Secy., 58. W. Spear, Buffalo, N. Y. 
ctvit i WOINERES SOCIETY OF 8ST. PAUL. 
Oct, 2. Seey,. C. L. Annan, City Engineer's Office, 
ENGINEERS’ SOCIETY OF PHCNIX VILLE, 
Oct, 3. Secy.. W. Halliburton. 
be = TERN —' OF ENGINEERS, 
Secy., Jno. W. Weston. 51 Lakeside Bidg,, Chicago, 
ENGINEERS: SLU OF 8T. LOUIE, 
Oct. 4, Seey,. Arthar Thacher, Odd Fellows’ Batidirg, 
AMERICAN SOCIETY OF CIVIL ENGINEEKS, 
Oct, 4, F. Collingwood. 127 Kast 23d 8t.. New York. 
AMERICAN SOCIETY OF RAILROAD 8SUPERINTEND- 
ENTS. 
Oct, 45. Chicago, Grand Pac, Hotel, 
Boston 
ENGINEERS’ CLUB OF MINN£A POLIS, 
Oct, 5.  Secv., E, Nexsen, 504 Kasote Block. 
AssocrATION OF CIVIL ENGINEERS OF DALLAS. 
Secy., E. K. Smoot, 808 Commerce St, 
TRCHNICAL SOCIETY OF THE PACIFIC COAST, 
Oct, 6. Secy., O. Von Geldern, 719 Market St., San Franciaco 
ENGINEERS’ CLUB OF PHILADELPHIA. 
Oct, 7. Seey,, L. F. Rondinelia, 1122 Girard St. 
en mee CLUB OF KANSAS CITY. 
t.9, Secy., Waterman Stone, Baird Building, 
WISCONSIN POLYTECHNIC SOCIETY, 
Secy..M F. Schinke. City Hall, 
CIVIL HeNGINRERS CLUB OF CLEV ELAND. 
Oct. Secy.. F. C, Osborn, Case Library Bidg. 
NORTHWEST iiaibkOAD CLUB. 
Oct, 1 Secy., D, Crosman. Ryan Hotel, St, Paul, 
sour WESTIN SOCIETY OF ENGINEERS, 
Secy., D. W. McMorris, Burke Block, Seattle, Wasb. 
INTERNATIONAL IRRIGATION CONGRESS, 
Oct. 10-14. Los Angeles, Cal, Arthur L, Thomas, Suit 
Lake City, Utah, Chairman National Execative Committee. 
CIVIL ENGINEERS’ ASSOCIATION OF KANSAB, 
Oct, 11, Wichita. Kan 
NEW ENGLAND RAILROAD CLUB. 
Oct. 11, secy. F. M Cartis, O, C, RB, B,, Boston. 
ENGINEERING eS OF THE oe 
Oct, 12, Secy., W. Kirk Nashville, Ten: 
Se AND ation ECTS esa OF LOUISVILLE, 
Oct, Sony. F W. Mowbray, N Baiiding 
AMERIGAN OCIETY OF RAILROAD SUPERINTEND. 


NTS. 
Oct. 12. Chicago, I), Secy.,C. A. Hammond, 350 Atlantic 
Ave., Boston, Mass 


NORTHWESTERN TRACK AND D BRIDGE ASSOCIATION, 
Mowe ite SOCIETY OF oF Civit| ENGINEERS. 


Secy., C, O. Hammond 


Oct. 14, Secy.. G O, Foss, H 
WESTERN RAILWAY CLUB. 

Oct. 17, Secy.. Clement F. Chicago. 
COLUMBIA aEeeeniee IETY. 


Ff. W. n, D.C. 
ENGINEERS & SoGIETY OF wi WESTEKN PENNSYLVANIA. 


H, Clark, Pittshare 
IRE WATION AE ASSOCIATION OF RAILWAY SUPER- 
INTENDENTS OF BRIDGES AND BUILDINGS 
Oct, St ana 4 & Cane Hotel, Phils- 


aig H. 
s sooliéry « OF CIVIL EXGINERRS. 

Bost . 8. E, Tinkham. 36 Broomfield St, 

ASSOCIATIO ‘or’ ENGINEERS OF VIRGINIA. 


eg V. Carmailt, Roanoke. Va, 
AMERICAN TREET RAILWAY ASSOCIATION, 
gas 18520. a sa at Milwaukee, Seey., Wm, 


Tacoma society TT GF EXGINEERS AND ARCHITECTS. 
Oct, 20, 201 W Building, 

SWEDISH ENG CLOB. 
Fy a Mek be Pumdaphte At 150 Le Salle st, = 
Secy. preg Lovely 
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The headquarters of Engineering News on the 
grounds of the World’s Columbian Exposition are 
at Section K, Aisle 37, of Machinery Hall (central 
aisle, just west of the large water tank), and at 
Section U N, Posts 10 to 11 (office No. 9), of the 
Transportation Building Annex, at the west end of 
the Great Britain railway exhibit. For the conven- 
ience of subscribers and advertisers, it is an- 
nounced that some member of the editorial staff of 
this journal may be found at the first-named office, 
in Machinery Hall, from 10 to 10:25 a. m., of each 
week day, and from 10:35 to 11 a. m. at the second- 
named office, in the Transportation Building; as 
also frequently at other times, Appointments 
may be made by calling at our downtown Chicago 
office in the Monadnock Building. 

The Engineering headquarters, at Chicago, are 
at No. 10 Van Buren St., directly opposite the 
viaduct leading to the Illinois Central R. RK. 
World’s Fair trains, and to the steamboat pier, 
and but a stone's throw from it. The rooms are 
large and comfortable, and include reading, writ- 
ing, smoking and other apartments. The rooms are 
to be kept open during the Fair by subscriptions 
of engineers, and all American and foreign engi- 
neers visiting Chicago are invited to register and 
make free use of the rooms during their stay, and 
to have their mail addressed there. An informal 
reception is held at these rooms every Monday even- 
ing from 8 to 10 p. m. 





In our article on “Track Exhibits at the World's 
Columbian Exposition,” on p. 186 of our issue of 
Sept. 7, the address of Messrs. J. H. Sternbergh & 
Son, makers of the Harvey grip thread bolt, was 
given as Pittsburg, Pa., by-mistake. The correct 
address is Reading, Pa. 





The trial of cases involving technical questions 
of considerable difficulty is made the subject of an 
editorial by “Industries and Iron.” The five dis- 
tinct modes of trial applicable to the determination 
of such questions in English courts are given as 
follows: Trial by judge sitting alone; trial by 
judge sitting with an expert assessor; trial by judge 
and special jury; trial by judge and common jury, 
and trial by a referee, either appointed by the 
judge or by consent of parties interested. Of 
these, as all men know, the very worst 
methed is the trial by a common jury and sev- 
eral of the other methods are almost as bad. In 
our own practice, as in England, much of the testi- 
mony in a technical case is of a textbook char- 
acter brought out by the counsel in the case with 
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the one object of educating the judge in matters 
with which he is not supposed to be familiar. No 
matter how able or conscientious a judge may be, 
many cases must came before him so involved in 
technicalities that he cannot be trusted to take all 
the points himself, and the oral testimony under 
the conditions named is usually so voluminous and 
so padded with irrelevant matter that even full 
shorthand notes serve rather to embarass than to 
enlighten the interpreter of the law. It is for 
these reasons that our contemporary proposes that 
an expert should be commissioned to take part in 
the inquiry and make such notes for the benefit of 
the judge as his broader experience with the gen- 
eral subject would readily enable him to do with- 
out clogging his notes with the rubbish of the case. 
Our contemporary properly concludes by saying that 
a judicial system in which the judge cannot be 
expected to charge his functions satisfactorily 
stands condemned by that fact alone. 


ee 


The suggestion made, while not new, seems a 
wise one and should work well in practice. Under 
the system which only uses experts called by the 
opposing parties there is too generally a conflict 
of authorities and a handling of facts from preju- 
diced standpoints that simply befog the ablest jur- 
ist and lead him, when possible, to toss the whole 
expert evidence to one side and decide the case 
upon its general merits. This is neither creditable 
to the profession involved nor is it satisfactory to 
the litigants, and such a decision is without its 
proper weight and authority with the public. A 
system which engages experts to testify in one 
direction only, and that direction fixed beforehand, is 
not conducive to honesty of expression or to the 
true relation of the points at issue, for, unfor- 
tunately, experts can always be found for both 
sides of a question, and one side must be wrong. It 
would seem, then, to be much better to place a 
case meriting this care either solely in the hands 
of an expert commission appointed by the court and 
ordered to report to that court upon the technical 
merits of the case or, as “Industries” recommends, 
to have an expert pilot for the presiding judge. 
Existing practice needs some material modifica- 
tion in this direction, and every new case brought 
up in this scientific and inventive age makes this 
need more apparent. The change would benefit all 
concerned; even the losing party in the contest 
would usually be better content if he knew that the 
decision was based upon full knowledge and ap- 
preciation of the vital points of the case, rather 
than upon the technical ignorance of the judge or 
superior smartness in his opponent’s attorney and 
the witnesses secured by the opposition. 


——_- -¢— — 


It is commencing to look as if the time was ap- 
proaching when war would be made so horribly 
destructive of human life and material property 
that nations by common consent would disarm and 
settle their differences by arbitration and in- 
demnities. It is the nature of man to battle for 
his supposed rights with all the weapons nature 
and science can provide for him, and this human 
nature has not yet changed sufficiently to permit 
a willing and speedy resort to intellectual as op- 
posed to physical weapons of offense and defense. 
But science and mechanical skill are hastening the 
day; and self-interest, if not common sense and a 
sense of common justice, will some time inaugurate 
methods of settling national disputes more in accord 
with the intellectwal as well as material advance of 
the last few decades. The appliances of war are 
constantly becoming more destructive and at the 
same time more complicated and unwieldy, and the 
ablest admiral of Nelson’s time would neither know 
how to handle or to fight his ship were he to sud- 
denly find himself in command of a modern man of 
war. Millions of treasure are locked up in these 
costly fighting machines and in the other millions 
of men set aside for fighting the prospective battles 
of Europe. And destructive as are the arms of the 
modern soldier, the end is evidently not yet. With- 
in a month Dr. Gatling, by adding an electric motor 
to the feeding apparatus of his gun, is said to have 
increased its discharging capacity from 3,100 to 

5,000 shots per minute. And now comes M. Tur- 
pin, the inventor of the mysterious and troublesome 
mejinite, who claims that he has invented a gun 


to be used im connection with his explosive that 
four times in each 15 minutes will belch forth 
25,000 projectiles and annihilate an army corps as 
by a gust of wind. The inventor, through the Lon- 
don “Telegraph,” stoutly claims that his gun will 
do a hundred times more damage than the heaviest 
siege artillery, so that fortifications will be use- 
less, and that ironclads will be simply obliterated. 
M. Turpin’s statements must be taken with a grain 
of salt of greater or less dimensions; but if he or 
any other man can realize half of what he claims 
can now be accomplished, there will be an end to 
warfare among civilized nations. It will cost too 
much, and in this commercial era that consideration 
will win, though natural inclination points in some 
other direction. 


———— 


In commenting on the Long Island R. R. col- 
lision in our issue of Sept. 7 we referred to the 
defective brake equipment of the train and the 
possibility that the quick-action brake might have 
prevented or greatly mitigated the accident. While 
the facts as reported by us were substantially cor- 
rect, additional particulars which have since come 
to our knowledge make the case with reference to 
the brake equipment appear much more favorably 
for the company and its officials. 

The company adopted the Westinghouse quick- 
action brake two years ago, and has been since that 
time removing the vacuum brake on its rolling stock 
as rapidly as possible. At present all but four of 
the Long Island cars proper are equipped with 
Westinghouse brakes, and the four which still have 
the vacuum brakes are running in service where a 
brake failure would be unimportant. The Rock- 
away Beach and Manhattan Beach cars still have 
vacuum brakes, but are to be fitted with Westing- 
house brakes this winter. 

With respect to the driver brakes on the ill-fated 
train, while it is true, as the engineman testified, 
that an order was in force forbidding the use of 
the driver brakes on the engine which was wrecked, 
that order was issued for special reasons, and the 
Superintendent of Motive Power, Mr. Samuel F. 
Prince, Jr., is a strong advocate of the use of the 
driver brake in combination with the train brake. 
The locomotives in service on the Rockaway Beach 
line this summer are new, heavy engines equipped 
with Westinghouse apparatus and driver brakes of 
the cam pattern. At the beginning of the season 
engineers were instructed to use their driver brake 
(air) as well as their train brake (vacuum) in mak- 
ing all stops; but a weakness developed in the studs 
supporting the driver brake gear, and as there was 
danger of the brake gear dropping down on the rail 
and causing derailment in case the stud should 
give way, engineers were instructed to cut out 
their driver brakes and use the air only on the 
tender. New material to replace the defective parts 
was at once ordered and was hurried forward as 
fast as possible, and one of the engines had been 
equipped with it on Aug. 26, when the collision 
occurred. 

We make these corrections in justice to the Long 
Island R. R. Co. and its officers. The practice of 
reserving the driver brake for emergencies ‘has been 
defended by high authorities; but experience has 
abundantly proved that the safety device which is 
never used save in an emergency will never be 
thought of when the emergency comes. We are 
glad to learn that the Long Island Co. is not among 
those that adhere to a mistaken notion as to the 
use of the driver brake. 


-_-_oOo 


Following close on our comments in last week’s 
issue on the lesson of the recent railway collisions 
comes the news of another very serious collision 
which occurred on the night of Sept. 18 on the 
Cleveland, Cincinnati, Chi¢ago & St. Louis, result- 
ing in the death of 8 persons and the injury of 
22. The accident was a rear collision. The sec- 
ond section of an express train crashed into the 
first section, which had lost time and was standing 
at a water tank. According to such reports as 
have reached us, it appears that the first section 
was standing on a straight track and»the engineer 
and fireman of the second section that the 
rear brakeman did not go back aiid that they did 
not see the tail lights of the’ standing train until 
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they were close upon it. That trainmen are apt 
to use their own discretion, or rather indiscretiqu, 
about going back with a flag when a long tangent 
stretches away to the rear is well known; but the 
train crew of the first section unite in declaring that 
the brakeman wept back. Even granting that the 
flag was not sent. back, the engineer of the second. sec- 
tion ought to have seen the tail Jights.on the train 
ahead in time to stop. The fireman is reported as 
saying that “when we approached Manteno, I saw 
the engineer step to the side of the cab and look 
out: the next minute we struck the car ahead of 
us.” This also would indicate that the engineer 
was not keeping a proper lookout. Apparently the 
speed of the train was checked little if at all before 
the collision occurred, for the rear car of the stand- 
ing train, an empty Pullman sleeper, was forced 
forward and badly telescoped the second sleeper, 
which was filled with people. 

The flimsy nature of the safeguards provided 
ugainst rear collisions by the time interval method 
of moving trains is again proved by this latest 
horror, if proof were needed. If a railway is too 
poor or too lethargic to adopt some form of block- 
ing, it has no business to assume the risk of run- 
ning passenger trains in sections in imitation of the 
roads using block signals. The added risk of run- 
ning additional trains as extras is well known, but 
with a proper system in the train dispatcher’s office, 
it seems safer to do this than to have passenger 
trams follow each other over the road with nothing 
but good luck and a brakeman’s lantern to keep 
them apart. 


BRAKBS FOR ELECTRIC CARS. 


We have several times referred to the need of 
better brakes on electric cars for the purpose of 
lessening to some extent the present seriously large 
number of accidents due to the running of such cars 
at considerable speeds in crowded streets. The 
course of events is proving very conclusively that 
better ‘brakes are needed on many lines for the 
safety of the passengers quite as much as for the 
protection of other travel im the streets. 

Tt is not sufficiently realized, we -believe, by car 
builders or by street railway managers how vastly 
more important the brake gear is on an electric 
car than it is on a horse car, on account of the 
much steeper grades over which the electric car 
is likely to be run. It is a fact that no engineer 
would haye dreamed a few years ago of laying 
out a railway line for anything but cable traction 
with such grades as are now operated over regu- 
larly ‘by electric motors. The only limit recognized 
now is what the present powerful motors can haul 
up the hill without blowing a fuse or slipping the 
wheels. 

On ordinary railways operated by locomotives, 
4% is about the maximum grade that is ever used, 
although 8% and even 10% have been used on tem- 
porary mountain lines. Horse railways have been 
practically restricted in maximum grades to that 
up which a pair of horses with one or two helpers 
can haul a loaded car. The electric car, however, 
is confined within no such narrow limits. ‘The engi- 
neer layingout atieleetric linenowadaysputs it where 
the greatest t i is to be had regardless of grades, 
unless sqmethjng stgeper than about 10% is en- 
countered. applies not only to the roads laid 
in gity streets, but to these whigh follow along 
beside conntey roads, where a little grading would 
considerably improve the profile. But grading 
means an addition to the first cost of the line, and 
so we see electric roads going up hill and down 
dale, following all the sunface undulations in a way 
Which has never been attempted by railways of 
any other class, 

Combined with’ these grades are curves as sharp 
as ahything used on horse car lines, where a 
slow-ap is essential to avoid derailment. These 
curves are not infrequently ‘Yocated at the foot of 
a grade and one sees the notormen approach them 
at high speed, apd delay wing ‘down the car until 
the last moment; in fact, they. are often obliged to 
do this in order to make their time. 

It would be folly to say that it is bad engineer- 
ing to locate roads in this way. There are many 
cases, perhaps, where better grades could be se- 
cured, ‘but fer the mest part the road must gp 
where it will best. aggommodate the traffic, and 
curves on a street raitway mast be sharp of neees- 


sity. It only remains, then, to make the operation 
of the road under these conditions as safe as 
possible, and the device of greatest importance to 
safe operation is the .brake. 

It is not generally understood except by, engi- 
neers, and not always by them, how very rapidly 
the danger of runaways increases with the steep 
ness of the grade. Let us take, for example, a 
total fall of 50 ft., which, if it were distributed 
over a length of a mile, would give a grade of 
slightly less than 1%. Suppose a car starts down 
such a grade at a speed of five miles per hour, and 
is allowed to run freely to its foot. The resistance 
due to the friction of the car, if we estimate it 
at 10 Ibs. per ton, will be equivalent to a grade of 
14%, tending to check the speed of the car, so the 
actual acceleration of the car will be that due to a 
grade of 4% only. Then, the speed of the car at 
the foot of the grade will equal that due to the 
vertical fall of % of 50 ft. plus the velocity head 
due to its initial speed of five miles per hour at the 
top of the grade, which is nearly 1 ft. The speed 
due to this total fall of 26 ft. will equal 27.1 miles 
per hour.* The average speed down the grade 
will be (27.1 +5) -- 216 miles per hour, and, call- 
ing the total length of the grade one mile, we have 
3% minutes consumed in the run down the grade. 

Now, suppose the rate of grade to be 2%, the total 
vertical descent being the same as before. The 
distanee to be run now will be only one-half mile, 
and, subtracting as before the gradeof retardation duc 
to the friction of the ear, 4%, we have a 14 grade 
ius the net accelerating ferce. The speed at the foot 
of the grade will be 32:9 miles per hour, and the 
half mile will be passed over in 1 minute 35. sec- 
onds. 

By similar computations it is readily shown that 
a total descent of 50 ft. on a 4% grade will give a 
final speed of 35.5 miles per hour, and the dis- 
tamce will be passed over in 42 seconds. On a 7% 
grade a car will run only 714 ft. to make a deseent of 
SO ft. It will reach the foot with a veloeity of 
36.5 miles per hour and will require only 24 see- 
onds for its downward trip. 

It will be seen from the above that if a car with 
a broken brake is running away, the final velocity 
attained will be about the same op a steep grade as 
on a moderate grade of 2% or so, the tetal vertical 
descent being supposed to be the same. The im- 
portant difference between the moderate grade and 
the steep grade is the rate at which the car gains 
in velocity. On a moderate grade the motorman 
who finds his brake out of order has time to try 
the rear brake, to reverse the motor, or as a last 
resort to throw obstructions under the wheels and 
call to the passengers to jump from the car before 
its speed becomes dangerous. On a very steep 
grade, however, there is too little time to avert dis- 
aster. A few seconds’ fouling of the brake rigging 
may be as fatal in its effects as if it were broken. 
The car gains speed so rapidly that an attempt to 
stop it by reversing the motor, as at present con- 
structed, is well nigh certain to burn out a fuse 
wire or an armature and leave the motor useless. 
By the time that the motorman realizes that the car 
is beyond his control, it will have already attained 
such speed as to make a jump from it dangerous. 

Another factor of great importance is the small 
holding power of brakeshoes at high speeds. En- 
gineers accustomed to handling air-braked freight 
trains on steep mountain grades understand well 
that a train must not be permitted to attain too 
high a speed in the run down hill or it will be be- 
yond control. If it once gets up to high speed, the 
coefficient of friction of the brakeshoes may be- 
come so low as to little more than balance in re- 
tarding effect the ecceleration due to the grade. 
For example, suppose a 60,000-lb. car, weighing 
30,000 bbs. light or 90,000 Ibs. loaded. The brake- 
shoe pressure at 70% of the light weight would be 
70% of 30,000 Ybs. = 21,000 Yhs.; and the retarda- 
tion, “assuming a coefficient of friction of 4% be- 
tween the brakeshoe and the wheel, would be % 
of 21,000 Ibs. = 2,625 Ibs. The acceleration due 
to grade is 20 lbs. per ton multiplied by the rate per 
cent., so if we assume the car to be loaded to its 
full capacity and running down a 2% grade, the 
force tending to accelerate it is 20 Ibs. x 2x45 = 
1,800 Ibs., thus leaving a net retarding force of only 
2,625 — 1,800 — 825 Ibs., or 18.3 Ibs. per ton. 
——————— 


table.on 335, Wellington's ‘ ‘Economic Th 
ot. allway Location.” ae 


Of course, this refers to freight cars, but the 
same law of the reduction of the coefficient of 
friction with increase of speed applies to street eur 
service. The difference in weight of the empty and 
loaded car, however, is small compared with freight 
cars, though it is large compared with standard 
passenger car service. 

At present nearly all electric cars in use have 
brakes applied by hand, and the motorman, if 
properly instructed, can vary the braking force ac 
cording to the load in the car, the speed at which 
he is running and the conditian of the rail, so as to 
get the maximum braking force without slipping 
the wheels. It is probable that aimbrakes of some 
sort will before long displace band brakes on elec 
tric cars, and it is a point worth noting that in 
their design provision should be made for varying 
the braking force to suit the conditions. The 
superiority of the air-brake to the hand brake arises 
from the fact that it can be applied practically 
instantaneously, whereas with the hand brake one 
to two seconds is required to take up the slack in 
the brake rigging and apply the brake with full 
force. With trailing cars there is, of course. a 
further advantage from the use of the air-brake. 
as the motorman at the head can apply brakes on 
the whole train as guickly as on one car. We dis 
eussed this matter at length in our issue of July 
11, 1891. 

But to handle electric cars safely on steep grades, 
quickness of application is not after all se im- 
portant as certainty of application with full power. 
All parts of the brake rigging should be designed 
with so large a factor of safety as to make break 
age impossible, and in designing the rods, levers, 
ete., every possible chance of fouling should be 
watched for and guarded against. The leverage 
should be sufficient to enable the motorman to exert 
a pressure on the brakeshoes at least equal to the 
weight of the ear, and the brake gear should be 
proportioned throughout for the strain due to the 
maximum leverage. Were these precautions taken, 
the failure of brakes on an electric car would be 
an unheard-of occurrence. 

A question which deserves some attention in this 
connection is whether in the interests of safety 
the limiting grade on electric car lines should not 
be that at which the car will stop, supposing the 
brakes to be locked and the wheel shiding on a 
greasy rail. If we may trust the Cincinnati papers, 
in one of the recent street car accidents in that 
city a car with its motor disabled on a steep grade 
started down the hill with the wheels sliding. Is 
not a grade on which such an accident could occur 
steeper than should be operated? What grade this 
would fix as the limit for street railway work is 
uncertain. Experiments on the Paris, Lyons & 
Mediterranean Ry., in Franee, in 1851, showed a 
coefficient of friction of .11 between the wheel and 
the rail for a railway car with wheels locked and 
sliding, moving on a damp rail at a speed of 18 to 
20 miles per hour. This would give a 11% grade 
as that at which the friction of the sliding wheels 
would equal the accelerating force due to the grade. 
In street railway service, however, the rails are 
liable to be coated with a slimy street mud, which, 
acting as a lubricant, must considerably dimin’sh 
the coefficient of friction. If rails on steep grades 
are liable to this, it seems a fair conclusion that 
the limiting grades should be made much lower 
than is common practice at present. 

The alternative to this, and one which deserves 
attention from those in charge of street railway 
lines with very steep grades, is the adoption of 
some auxiliary method of traction on the steepest 
grades. Such methods, indeed, are already in use. 
The auxiliary counterbalance system in use at 
Portland, Ore., and Seattle, Wash., was described 
and illustrated in our issue of June 29, 1893. The 
ingenious central rail system devised by Mr. H. L. 
Van Zile, of Albany, N. Y., was shown ip our issue 
of Sept. 8, 1892. While the cost and complexity of 
any such additional deviceswill be cons dered an argu- 
ment against them by street railway managers, it 
will eventually be found in street railway traffic as 
on steam railways that safety must be made the 
paramount consideration. The rapidly increasing 
number of aecidents on electric railways is attract- 
ing much attention, and greater efforts ought to be 
made on the part of those responsible to 
remove the causes of these unfortunate © or- 
currences, 
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LETTERS TO THE EDITOR. 





TESTING MACHINES AND THE NIAGARA SUS- 
PENSION BRIDGE. 

Sir: In a commnnication over the signature of Jno. R. 
Matlack, Jr., publistied in your issue of Sept. 7, refer- 
ence Is made to the importance of a certain testing ma- 
chine In saving the Niagara Suspension Bridge, which, 
in truth, must prove ‘a lively source of satisfaction to 
engineers to see the instrument."’ Perhaps you will be 
good enough to permit the “other engineers” referred 
to In the article to place upon record the actual facts 
in the case, leaving to your readers to judge where the 
line may be drawn between advertising license and pro- 
fessional etiquette. 

The first examination, made by T. C. Clarke in 1873, 
showed that the cable wires, imbedded in masonry, 
were somewhat corroded, and that the wooden floor 
beams were dangerously decayed. On the promise of 
the company that the floor beams should be at once 
taken ont and replaced, and that further examination 
should be made, the bridge was allowed to be used for 
trains of not over six cars and a light engine, moving 
not faster than five miles an hour, unt!l new floor beams 
were put in. 

Colonel Paine and ourselves, ‘“‘the other engineers,” 
were appointed as experts in 1877, to further examine 
and report upon what should be done. It was found 
that not only were the wires of the cables much cor- 
roded where they had been imbedded in the masonry, 
but also that the anchorage bars were so badly propor- 
tioned in the eyes and pins that they had only about 
60” of the strength of the cables. The remedies pro- 
posed were as follows: 1st. The corroded ends of the 
wires were cut off and new ones spliced on with the 
“Paine splice,” which tests showed gave strength equal 
to that of the solid wire. To satisfy us that the rest 
of the cable was unimpaired, Colonel Paine devised the 
ingenious testing machine exhibited by Riehle Bros., 
which showed that certain loads gave the same exten- 
sion as the late John A. Roebling had observed and 
recorded on the original wires. 2d. The anchorage was 
reinforced by the addition of enough bars to give it a 
strength somewhat greater than that of the cables. 34d. 
The whole wooden system of the trusses and floor was 
rebuilt in steel. All this was done by Mr. L. L. Buck, 
in general accordance with the report made by us, but 
with one remarkable exception. We were not able to 
convince ourselyes that these changes could be made 
while the bridge was being used for traffic. Mr. Buck 
took a different view, and not only reinforced the 
anchorage and reconstructed the trusses in steel, but 
also replaced the stone towers with steel ones, with- 
ont stopping traffic over the bridge. This we believe to 
he the most daring feat of bridge erection ever per- 
formed anywhere or by anybody. 

Summing up the whole matter: The bridge was not 
condemned by “the two other engineers.” It was not 
saved by the use of the “testing machine.”’ It was 
made safe by renewing the ends of the cables, the 
trusses, floorbeams, anchorages and towers, leaving 
nothing of the original structure but that part of the 
eables which was still uncorroded. What Colonel 
Paine, who was a very accurate man, probably did say 
was, that his instrument saved the cables of the 
Niagara Suspension Bridge. 

Charles Macdonald, 


New York, Sept. 12, 1893. Thomas C. Clarke. 





TRON BRIDGES VERSUS TORNADOES. 


Sir: Seeing no reply to the letter of “T. C."" in your 
issue of Aug. 17 entitled “Iron Bridges Versus Torna- 
does,"’ I wish to say for his information that. if news- 
paper reports are true, the fron railway bridge across 
the Missour! River at Kansas City, Mo., was coin- 
pletely wrecked, being twisted apart and thrown from 
its piers, by the cyclone that swept that city in the 
spring of 1886. By the same authority a new canti- 
lever bridge at Niagara Falls was totally wrecked a 
few years ago. Very truly yours, 

Rvansville, Miss.. Aug. 30, 1893. a & B. 

A copy of the above letter was submitted to 
“T. C.” who returns the following reply: 

Neither of the cases named by this correspondent 
prove anything in reference to the action of tornadoes 
on iron bridges. The Kansas City span was, I believe, 
a wooden combination truss of an unsatisfactory de- 
sign. The bridge at Niagara was a wire suspen- 
sion bridge, and gave way through some defect in the 
anchorage of the wind braces. The other bridges at 
this point were unaffected by the storm. 2. CG. 


Sir: In answer to T. C.’s inquiry for information as 
to the effect of tornadoes upon iron railroad. bridges, I 
will state that he can find an excellent account of the 
effect of one upon a railroad bridge of 102 ft. span, in 
Vol. IL, p. 255, of the Journal of the Association of 
Engineering Societies,” it being a paper read in June, 
1883, before the Civil Engineers’ Club of Cleveland, 
by Mr. H. M. Claflin. P. 

Cleveland, O., Sept. 6, 1893. 








(The paper referred to gives a copy of the official 
report to E. B. Thomas, General Manager of the 
C., C., C. & I. Ry., on the destruction of an iron 
bridge over Shoal Creek, at Hillsboro, Ill., on May 
18, 1883. The report is signed by W. C. Irwin, 
Engineer of Bridges, and W. Renschel, Assistant 
Engineer. Mr. Irwin was Chief Engineer of the 
Bee Line and afterward of the Big Four system 
from 1885 to 1893, and is now Consulting Engineer 
of the Central Trust Co., of New York city. The 
bridge wrecked was a through Whipple truss 102 
ft. 7 ins. c. to c. of end pins, weighing 5714 tons, 
and was built in 1882 by the Cleveland Bridge & 
Car Works. It was designed to resist a wind 
velocity of 75 miles per hour, at which the main 
members would not be strained over 10,000 Ibs. 
per sq. in. and the laterals 15,000 Ibs. The cyclone 
apparently lifted the floor system up against the 
top laterals and then tore the bridge from its 
foundations. The report claims that a pressure of 
not less than 333 Ibs. per sq. ft. must have been 
exerted. The paper by Mr. Claflin also refers to 
the destruction of a 250-ft. span at Omaha, and 
the derailing of a locomotive, at East St. Louis, 
the hatter being removed entirely from the track to 
an adjoining field. Dates and particulars of these 
latter occurrences are not given. Perhaps some 
of our readers can give further information.—Ed.) 


CONCERNING SHEAR FROM A UNIFORMLY DIS- 
TRIBUTED LOAD. 

Sir: In your issue of Sept. 7 there appeared a letter 
from Wm. F. Waag, ©. E., of St. Louis, in which he 
gives the formula for obtaining the shear at the front 
end of an advancing uniformly distributed load, and, 
referring to the fact that “the equivalent uniformly 
distributed load per lineal unit causing the same ver- 
tical shearing force as a system of concentrated axle 
loads is a function of the character of the system of 
concentrated loads and its position on the span, but 
is independent of the total length of the span,” he 
asks “when and where the above law has been pub- 
lished first,’ adding “to my knowledge it has not 
been published so far.’’ 

There is nothing new in the formula; it may be 
found (mot perhaps in that exact form) in any good 
treatise on bridge strains and structures. In Chapter 
Il. of the 1886 edition of Professor Du Bois’ book this 
subject is fully treated. In a letter of mine which 
you published Aug. 15, 1891, I gave an original 
derivation of the formula for maximum panel shear. 
beginning with the general formula for shear in the 
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Shear 
Uriformly Distri- 
buted Load. 


Diagram for 


exact form in which Mr. Waag presents it. It may 
be interesting to study the connection between the 
law and the formula cited in Mr. Waag’s letter. 

We know that as a uniformly distributed load ad- 
vances the shear at its forward end is always propor- 
tional to the ordinate to a parabola at that point. 
(Dead load is not included in this discussion.) 

If L is the span (see figure) and x the distance 
covered by the load, y will be the ordinate giving the 
value of the shear sought. When the whole span is 
loaded, x = L, and the ordinate y here becomes the 
end reaction, which we know to be % g L, where g 
== uniform load per linear unit. 

From the property of the parabola we have the pro- 
portion: 
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or using Mr. Waag’s notation, 
of BERR RS SE (3) 


Diagrams such as the one shown by Mr. Waag may 
be constructed whenever the product or the quotient 
of two variables is a constant quantity. 

It is evident that we may write equation (1) in the 
three following forms: 


SRL Se a (4) 
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If either member of any of these equations be put 
equal to a constant, a diagram may be made express- 
ing the simultaneous values of the two terms in the 
member. Both members of any one equation are equal 
to the same constant, and two diagrams might be made 
showing all the various combinations of values of the 
terms. The diagram shown by Mr. Waag is con- 
structed by putting the second member of the equa- 
tion (6) equal to a constant; and his law states thar 
the various values of g in this diagram are independent 
of L. This is true; but it is necessary to know L be- 
fore y (the shear) can be found, since the product of 
L and y is constant. In other words, having found the 
equivalent uniform load per linear unit for any given 
distance from the end of the span, the value of the 
shear at that point will be less the greater the span, 
and vice versa. Yours truly, 

Wm. W. Crehore. 

New York, Sept. 12, 1893. 


Sir: In regard to the action of an evenly distributed 
load on bridges under conditions referred to by Mr. 
Waag in Engineering News of Sept. 7, I would refer 
him to the first edition of Winkler’s “Bruckenbau,”’ 
or Bridge Building. On page 31 he will find the same 
law set forth with the same illustrative diagram used 
by Mr. Waag. He will find a copy of Winkler in the 
library of the Am. Soc. C. E. (5 F, 3051). I also re- 
member seeing the same law used in a report of a 
committee of the “German Technical Society in Bo- 
hemia,’’ which investigated the Austrian bridge laws 
of 1870. Its origin may be even more remote. In the 
words of Ben Akiba—There is nothing new in the 
world. Yours, Fr. von E. 

New York, Sept. 12, 1893. 


THB PURCHASE OF THE SYRACUSE WATER- 
WORKS. 


Sir: The interesting paper by Mr. Stephen E. Bab- 
eock relative to the municipal acquirement of the plant 
of the Syracuse Water Co., which appeared in your 
issue of Sept. 14, while giving in great detail the 
names of the various commissioners, counsel and ex- 
perts engaged in the case, omits to make mention of 
the fact that in my report to the Syracuse Water Com- 
missioners, dated Jan. 28, 1889, the recommendations 
of which report have been the the basis of all the 
work done with reference to the Syracuse water sup- 
ply, I used the following language relative to the pur- 
chase of the Syracuse Water Co.’s plant by the city: 

“T estimate that to build and equip new works of 
equal extent and capacity of supply would cost at 
the present time $850,000. Taking into account, how- 
ever, the deterioration ‘of the plant, particularly the 
bad condition of the reservoir and the older lines of 
pipe, the actual present value of the works is con- 
siderably less, but when, on the other hand, we con- 
sider the inconvenience which would be caused to the 
public by a wholesale change at this time, and the 
value of the rights and franchises, the amount named 
would probably suffice to compensate the water com- 
pany and the people for the transfer.’’ The amount 
awarded by the Commissioners of Appraisal was $850,- 
000. J. J. R. Croes. 

New York, Sept. 15, 1893. 


ARTIFICIAL FUEL IN FRANCE. 

Sir: In your remarks upon the patent fuel, “‘eggette 
coal,” in your issue of Sept. 7, you say, in substance, 
that fuels of this class, under great heat, run into a 
fluid, sticky mass. For many years “‘briquette’’ has been 
used in France in the furnaces of locomotives, steam- 
boats, etc., with good results, It is made of fine washed 
coal (slack), with a very small quantity of coal-tar, 
formed under pressure into large bricks, which are 
broken up for use. Some coals need no binding ma- 
terial, but by means of heat and pressure are given 
sufficient strength. W. R. Hutton. 

New York, Sept. 13, 1893. - 





NOTES AND QUERIES., © : 3 
L. H. W., of Milton, Ind., asks cofcerning the best 
formula for mixing cement for pavements. We: assume 
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bottom coat, 1 barrel Portland cement, 2 barrels sand 
and 5 barrels of broken stone. For the surface coating 
use Portland cement and sand, 1 to 1; the natural 
soil should be removed to a depth of 8 ins. below 
the finished level, and after all objectionable matter 
is removed a layer of clean gravel, broken bricks or 
steam ashes is to be put down and well consolidated 
to a depth of 4 ins. On this place-3 ins. of the con- 
erete thoroughly rammed, and after the concrete is 
set finish with a 1 in. layer of the wearing coat, 
troweled to the required grade. Keep traffic off this 
pavement for about 15 days. 





A STAND-PIPE SUCCESS AT EAST PROVI- 
DENCE, R. I. 


An instructive instance of the effect of high wind 
pressure on a nearly completed stand-pipe occurred 
on Sept. 7 at East Providence, R. I., as noted briefly 
in our issue of Sept. 14. More complete informa- 
tion regarding the gale and its effects has been re- 
ceived from Mr. J. J. Luther, Superintendent of the 
water-works of the East Providence Fire District, 
under date of Sept. 15, as follows: 


In answer to yours of recent date I would say that 
the stand-pipe is not a failure but a success. In the 
gale that we had here about 10 days ago it blew hard 
enough to raise the pipe on the windward side some 
4 or 5 ins. It would spring in and out and rattle like 
a sheet of zine when shaken. We pumped it full of 
water the next day, the first water that had been 
in except to test the bottom, and it leaked the least 
trifle. Sept. 7 we had a heavy blow all the afternoon. 


120' 





Effect of Wind on Partially Completed Stand-Pipe, 
East Providence, R. |. 


About 7 p m. a cyclone struck us, lasting 10 minutes, 
which knocked or dented in the top of the pipe for 35 
ft., as shown in the accompanying sketch. It sprung 
into shape before I could secure a photograph. We 
pumped 85 ft. of water into it, which. with the strain 
from a tackle fastened to the dented rim, sprung it 
out instantly, the same as pushing out a dent in a 
hard felt hat. We pumped it full to the brim, 120 ft., 
and, to our surprise, found but one leak, where it 
had strained a few rivets at the bottom of the bend. 
The contractors have cut out and replaced some 4 or 
5. ft. of riveting, and it seems just as good as new. 
It shows two wrinkles where the bend was the sharp- 


This s to be cylindrical in form, 40 ft. in 
diameter 125 ft. ‘ig and made of first-class 
American steel, w to tensile 
Strain shall be equal to 60,000 Ibs. per sq. in. of sec- 
tion. The bottom of the stand-pipe is to be % in. In 
thickness and 41% ft. in diameter, formed radial 
Strips bedded in a layer of neat Portland cement and 
brought to a true level. The lower course of plates 
is to be secured to the bottom plates by a 6 x Gin. 
sina" ayer Sree spaced 24 fan spart, sternte 
ce. to &., 
to each other, or ~The courses are to be 
i eee rene aeat 
or course to ; 
1 #16; third, 1 ; fourth, 1 1-16; fifth, 1; sixth, 


15-16; seventh, %; eighth, 13-16; ninth, %: tenth, 11-16; 
eleventh, %; twelfth, 9-16; thirteenth, %: fourteenth, 
\%; fifteenth, 7-16; and sixteenth, 7-16: seventeenth to 
twentieth, %; twenty-first to twenty-fifth, 5-16. 


The facts given above speak well for the char- 
acter of the material and workmanship of the 
structure and also show the wisdom of the gen- 
erally accepted idea that the top rim of a stand- 
pipe should be strengthened by an angle iron or 
some other efficient method. The top ring of this 
pipe, it must be remembered, had not been put on 
The contractors for the structure were the Cunning- 
ham Iron Works, South Boston, Mass. 


AN IMPROVED TERE RAIL FOR ELECTRIC 
STREET RAILWAYS. 


By John A. Beeler, Constructing Engineer, 
Denver Tramway Co. 

It must be recognized that electric travel in a 
paved street requires a sction of tee rail different 
from that of a steam road. Here we have constant 
friction, starts and stops and dust and sand, mak- 
ing the action of the motor wheels a constant wear 
on the head of the rail. The accompanying cuts 
show a rail, designed by the writer, and now being 
used by the Denver Tramway Co., Denver, Colo., 
together with the standard wheel section and pav- 
ing used with it. 

The head of this section is especially designed to 
present all the surface possible to the tread of the 
wheel, not only giving a better contact but pro- 
viding an ample bearing for friction. It thus not 
only requires less current for starts, but both the 
starts and stops will be made in less space than 
where a smaller and more rounded head is used. 
The base is sufficient in width to hold it in aline 
ment without tke use of tie-rods or other ap- 
pliances, such as are used on most high rails, which 
not only increase the cost of construction, but 
maintenance as well. It will not cut into an or- 
dinary red spruce or pine tie under the heaviest 
electric traffic even when the tie is placed upon a 
concrete base, which is the severest test I know of. 

This rail is the same height as the ordinary stone 
or granite paving block, which may be cut to fit the 
rail, or a wooden strip may be placed parallel to 
and under the ball of the rail, and the paving placed 
against it. In this manner it is impossible for the 
pavement to bulge, as it does in most instances 
where ‘the rail is used on chairs. Usually the con- 
stant pounding and hammering of the dust and 
minute particles of dirt and sand by the wheel 
flange forces it down along the neck of the rail. 
where it settles under the stone toothing or blocks 
and raises them slowly but surely. 

A wagon or carriage wheel that happens to get 
into the flangeway experiences no difficulty in turn- 
ing out, owing to the slight variations of the paving 
blocks, which the long, smooth lip of the girder 
rail makes almost impracticable without giving the 
wheel of the vehicle a severe wrench, 

Thi& section is proportioned as nearly as possible 
to give uniformity in cooling, so that only about 
the ordinary quantity of “seconds” will be pro- 
duced in rolling. The straightening is brought down 
to a minimum for a rail of this height, which adds 
greatly to the life of the rail. Too much straighten- 
ing, as we all know, distorts the metal and impairs 
its vitality. The rails for an electric road should 
be rolled harder and contain a higher percentage 
of carbon than those used for an ordinary steam 


the head and bearing surface of the rail. This has 
been confirmed by our actual experience here dur- 
ing the past four years. Since designing this rail it 
has been adopted by the Salt Lake City St. Ry. 
and rolls have been made by the Illinois Steel Co. 


RELATIVE COST OF HEAVY VS. RE-IN 
FORCED BRIDGES. 


Mr. Albert F. Robinson, Engineer of Bridges 
and Buildings, Chicago, Rock Island & Pacific Ry., 
contributes to the ““Technograph,” of the University 
of Illinois, the following interesting and valuable 
study of this question, which shows clearly that 
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Section of Standard Rail and Wheel Tread, Denver 


Tramway Co 


true economy tends heavily in favor of making 
bridges heavy enough for all future requirements 
in the first place. Unfortunately, the question of 
expediency involves one other’ and most important 
issue not involved in the question of economy, viz., 
whether the management are willing to invest 
money in permanent improvements at 5% com- 
pound interest instead of using it for dividends. 
Except for this issue, which is always likely to be 
considered seriously and sometimes very properly, 
Mr. Robinson clearly rather underestimates the 
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SECTIONS OF STANDARD TRACK, DENVER TRAMWAY CO 


road. Here the rail never gets the tremendous 
blows and heavy weight of an 80-ton locomotive 
that affects the whole of the rail from the base 
to the head, and would break a too hard rail in 
pieces, but it gets the steady emery-wheel-like ac- 
tion of the motor wheels that affects principally 


financial disadvantage of building bridges just 
strong enough to pass and strengthening them later. 
Had he chosen a shorter period than 15 years, 
moreover (and in most cases it has been shorter) 
his comparison would have tended still more in 
favor of building bridges once for all, strong 
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enongh for any possible requirements; like Brunel’s 
Saltash Bridge, which antedates all American 
bridges by some decades, and bids fair to outlast 
wost of them by more decades than it antedates 
them. 


In 1882 and 1883 the writer had charge of the desigu- 
ing and construction of some heavy iron bridges for 
one of our best Western rallroads. At that time the 
bridge companies bidding on these structures con- 
sidered them unusually heavy; but during the past 
season several of these bridges were taken down ‘and 
reinforced because they were already considered too 
light for the service required. The writer has fre- 
quently found it necessary to urge the use of heavier 
bridges, and the notes prepared for such discussions 
have suggested the following tables: 

Table I. shows a comparison between the 
cost of building a light bridge and afterwards rein- 
forcing it, and the eost of building the heavier bridge 
originally. Only single-track structures are  con- 
sidered, though the same relative proportion of cost 
and weight doubtless exist in double-track bridges. 

The bridges built in 1882 were according to the Erie 


supporting iron . apper falsework during erection 
was estimated ‘as ‘ 3 
Cost of Faleework for Carrying Traffic. 
Spans jess Spans 100to 
than 100 ft. F300 t . 
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Relaying track after puttmmg 
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i acbawsntancnwecderes $3.00 $3.00 $3.50 $3.50 
Net cost of false work per 
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* ~* "This dees not inelude the cost of new bridge ties or 
their framing. 


In eomputing this table the caps were assumed to 
be double or treble, and the lower or main caps not 
less than 22 ft. long. Sway-bracing and piling are 


in view, the writer has prepared the second table giv- 
ing the cost of heavy bridges at present market prices 
and shows the percentage that can be added to the 
weight (when the structures are built), without having 
the extra cost amount to more than the prospective 
cost of reinforeing after 15 years. 


RAILWAY IMPROVEMENTS FOR THE 
WORLD'S COLUMBIAN EXPOSI- 
TION.—VII. 


Atchison, Topeka & Santa Fe R. R.—We are in- 
debted to Mr. John E. Frost, Land Commissioner, 
for the following statement in regard to the prep- 
arations made by this road in connection with the 
Exposition traffic: “Our company has not made 
any Special additions to track or buildings, but 
purchased, in the latter part of last year and first 
of this year, 20 locomotives, 40 chair cars, 10 
passenger coaches and 8 baggage cars, in view of 
the probable increase in our passenger business 
this year, and having especially in view the in- 





TABLE I. Showing Relative Cost of Constructing an Ordinary Bridge in 1882 andl Reinforcing It After 15 Years, atl of Constroctlik the Rather Bridge | Originally 


Items of Cost. 
1. Cost of bridge in 1882 at 4.7 cts. per Ib. up to 80 ft . 
5.1 cts. per tb. beyond 80 ft. 


loadin 
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9.5% 
3. Additional cost to have made bridge safe for the heavier loading. $86.20 
4. Amount of this additional cost, in 15 years, at 5% compound in- 
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5. Coat of reinforcing after erection: 
material and shop work at 3.25 cts. per lb 


Taking down and loading bridges at 0.25 and 0.30 cts. per Ib., 
ONIN bs seg Dice eedeektir 6 on< sacar, SAd60 Verkbaet sean ee 


Erecting and painting at 0.5 cts. per lb 
Krecting and p*inting at 0.6 cents per lb...... 
Lower falsework for carrying trains 

Total cost of reinforcing 


. Proportion of cost of reinforcing to first cost of bridge 


us 


the cost of reinforcing 
8. Proportion ot this amount to first cost of bridge. . 
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2. Increase in weight to have ‘made the bridge safe for the heavier 





. Amount which, at 6% compound interest, will, in 15 ) ears, equal 











specifications of 1879, and the “heavy bridges’ are 
in accordance with the Lehigh Valley specifications of 
late date. The actual “shipping weights’’ were used 
in nearly every case. The prices, 4.7 cts. and 5.1 cts. 
per pound for the work erected and painted, are the 
lowest of which the writer has any record for the 
year 1882. During the year just passed the prices for 
bridge work have been about 3.75 cts. per pound for 
girders up to 80 ft. and 4 cts. per pound for truss spans 
of ordinary length. These prices include erection, 
painting and freight to Chicago, Tl. 

The reasons for taking 15 years as the period for 
comparison are: 1. It is almost 15 years since the 
first Erie specifications were published (about the limit 
ef our observation for purposes of comparison). 2. A 
large portion of the bridges which were fully up to 
the requirements at the time they were built, have 
had io be reinforced within less than 1) years. 8. 
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used as in ordinary pile bridges, but the piles are fre- 
quently of pine or some cheap timber. The stringers 
are not usually bolted together, but are so arranged 
that they can be easily removed. 

On a road built in a large river valley where side 
streams had to be crossed near their mouths, the 
total pile and timber trestle bridging averaged. about 
280 lin. ft. per mile of road. The average cost of this 
bridging was a little more than $10 per lin. ft. On a 
line in Kansas and Colorado, averaging less than 100 
ft. of bridging per mile, the cost was from $10.50 to 
$13 per lin. ft. of bridge. In view of these facts the 
prices assumed for falsework can hardly be considered 
as too high. 

Judging from the past it is safe to assume that the 
rolling load will continue to increase for some time to 
come. The reasons for this are: 1. This increase may 
not be proportionally so great as in the past, but the 





crease of traffic during the World’s Columbian Ex- 
position. Special Exposition excursions are be- 
ing run from all points on our system (which js, 
as you know, the most extensive system and long- 
est continuous line im the world) clear through 
from the Pacific coast and intermediate points to 
‘Yhicago. The rates for these excursions vary some- 
what in proportion to distance, with approximate 
rate of one and one-third fare for the round trip 
on all first-class trains, and periodical excursions 
on special dates under special restrictions at rates 
approximating one fare for the round trip. The 
Land Department of our company has‘an exhibit in 
the Kansas Building, at the Exposition, consist- 
ing of a series of panels tastefully decorated with 
Kansas grain, and bearing ornamental lettering 





TABLE IL. Showing Relative Cost of Constructing an Ordinary Bridge in 1892, and Reinforcing It After 15 Years, and of Constructing the Heavier Bridge Originally 











a — n, in fee; between pin centers, ————. —— 
Items of cost. 40 50 6) é 120 140 
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3. Additional cost of above increase in weight...... 9 ...... ....... "$158.51 $248.80 $313.50 $360. 35 $3824.00 $1,276.00 $1,645.60 $1,989.12 $2,352.00 
4. Amount of this additional! cost in 15 years at 5s compound interest 329.70 517.50 652.08 1,188.15 1,713.92 2,654 28 3,492.85 4,137.37 4,892.16 
4, Cost of re enforcing after ereciion: 
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of re-en forcing. iecicseceealeact aa hiseee dacak < denies ubaeia 338.09 399.32 732.95 1,105.10 1,542.98 1,915.21 2,369.90 2,774.42 
Amount which at compound interest will in 15 years equal the 
extra cost of making the bridge strong strong enough forthe 4 i . a [a 8® 
re kta ieee basen all 329.76 517.50 652.08 1.624. 55 1,713.92 2,4°4.98 3.922 85 7 16. 
Total cust of re-enforcing the WEES w sacs aveaat’”” SiGnd- st case ataauee 465.62 703.24 830.60 1,184.15 2,2,98.60 40 4,096. $83: 8 








It is hardly safe to predict the probable direction or 
rate of increase in the rolling load for a greater period 
than 15 years. 

In Table I. no charge has been made for freight be- 
tween the bridge and the shops, for the delay or in- 
terruption of traffic on account of the work, or for the 
danger from floods when the track is carried on tem- 
porary falsework. Taking these items into the account, 
we may conclude that any time during the past 15 
years, the heavier bridge would have been the cheaper. 

Under “cost of reinforcing bridges after erection” 
(see the second portion of Table I.), the price for the 
new part of the work has been taken at 3.25 cts. per 
pound, net including cost of erecting and painting. 
New bridge werk is 3.25 ets. per pound, excluding cost 
of erecting and painting, but reinforcing old work 
is always more expensive per pound of the new ma- 
terial added than entirely new bridge work. 

The eost of lower falsework for carrying teams and 


uniform train loading may increase much faster than 
the concentrated engine wheel loadings. 2. Even 
though steam be superseded as the motive power, it is 
hardly probable that the maximum car loads will be 
reduced; on the contrary, this may result in increas- 
ing them. It is not likely that the demand for cars 
to carry extra heavy pieces of machinery will cease. 
This demand has steadily kept pace with the increased 
strength of rolling stock and permanent way, and has, 
in fact, generally been the chief cause for these in- 
creases. 3. Competition and the demands of the travel- 
ing public have been continually for a higher average 
speed for trains of all classes... At present it is not 
uncommon for special classes of valuable freight to be 
carried at express train speed. The higher rate of 
speed for all classes of business must cause greater 
wear on bridges and this will naturally call for 
heavier structures. 

With the prevailing tendency towards heavier service 














calling attention to our line and farming land@s; and 
also paintings of vatious scenes of interest, @spe- 
cially iMustratitig the farming and edudational 
features and léadfig industries of the state, ’ 

as salt production, zinc and lead smelting. | Ih 
connection with this, we have a miniature train 
which is a_countéerpart of one of our regular vesti- 


bule trains dtawn by ah e a | 
named “J. W. Reinbart,”’ atior tee fpiieetes 


President of thé Atchison systeifi: train is 
propelled by electricity, and is constantly in opera- 
tion during the regular the Exposition.” 


A CONVERTIBLE SKID OR TRUOK. 


A new bebor aud time-Si dé¥ice in’ the form 
of a convertible skid or triek been invented by 


Mr, Maurice Munchweiler, of St, Louis, Mo. As 
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a the device, is imtended to more easily and 

ly handle heavy packages of merchandise and 
especially, in loading and unloading the same from 
wagons, and as a truck, or car, it is employed in 
transporting packages or machinery. 

The illustration, given so plainly, sets forth the 
purpose and simplicity of this device that little 
further description, is necessary. It differs little 
from the ordinary skid in use, except in the im- 
portant addition of the rollers on the outer surface. 
In practice it is found that the principal damage 





The Munchweiler Convertible Skid or Truck, 


to goods handled on the old sliding skid results from 
the twisting and wrenching which the packages 
undergo in transit. The rollers obviate this trouble 
and enable packages up to 3,000 Ibs. in weight to 
be handled with comparative ease. The rollers 
have proved themselves particularly advantageous 
im handling crates of glass and crockery, as they 
are so adjusted that the weight to be moved on the 
skid always rests on two or more rollers, and each 
thus bears its due proportion of the load. The 
upper ends of the skid are perfectly rounded and 
being also provided with rollers a box can be 
pushed forward on these rollers until the excess 
of weight is beyond them and the package is in a 
position to reach the lower rollers on the skid. 
Experience has shown that for use in the rapid 
handling of steamboat freight and in piling up 
boxes and barrels ina storehouse this device is 
to be especiaHy commended. 

The skid reversed answers as a truck, and being 
low and near the floor it is found to be an ex- 
cellent device for moving heavy machinery from 
one place to another. Any inquiries concerning 
this skid and its further use should be addressed 
to Mr. Felix Haac, 311 Walnut St., Philadelphia. 


OANAL EXCAVATING BY HYDRAULIC 
POWPRR. 


In the “Annual” of the Engineering Society of 
the University of Georgia, Mr. B. M. Hall de- 
scribes the method by which the Suwanee Canal 
Co. is cutting an outlet canal for draining the 
Okeefenokee swamp, in Charlton County, Ga. This 
swamp is a shallow, fresh-water lake covering an 
area of 400,000 acres with much good timber on 
the numerous islands. The swamp lies on an 
elevated plateau 116 ft. above hightide, in the St. 
Mary River, and the top of the narrow vein divid- 
ing it from the river is 32 ft. above the swamp 
level with the land, a mile farther from the swamp 
is below this level. 

To cut through this ridge and to form an out- 
let to the river a narrow channel was first dug 
17 ft. deep at the summit and level on the bottom, 
which was thus 15 ft, above swamp level, At the 


swamp end of this channel a pumping plant was 
placed. made up of two 80-HP. boilers and two 1+ 
in. centrifugal pumps lifting 30,000 gallons per 
minute inte a flume emptying into the dug chan- 
nel, 

To assist in loosening the material to be moved 
by the water, what is called a porcupine harrow is 
employed. This is a round log, 10 ft. long and filled 
with harrow teeth, dragged up and down a 1,000- 
ft. course by two iron cables attached to the two 
ends of the log and passing over sheaves to a 
double draw, reversible hoisting engine placed 
at the end of the line. This harrowing loosened 
the earth and the heavy stream of water washed 
it into the head of a neighboring ravine and thence 
into a lower swamp. The cost of the present ex- 
cavation on the outlet canal is placed at 2%, cts. 
per cu, yd, 

Back of the pumping station a 3-yd. Bueyrus dip- 
per dredge is digging a canal, 40 ft. wide and 8 ft. 
dgep, toward the center of the swamp at the rate 
of 200 lin. ft. of canal in 12 hours. 


RBLATION OF EVAPORATION TO FORESTS. 

Under the head of “Forest Influences,” Mr. B. E. 
Fernow, Chief of the Forestry Bureau of the U. 38. 
Department of Agriculture, discusses in Bulletin 
No. 7 the effect of forests upon climate and rain- 
fall. Under the special head above given we find 
the following netes mainly taken from German ex- 
periments: 

The amount of evaporation depends especially 
on the temperature, the wind and the amount of 
vapor already in the air. As the first two are 
much changed by the presence of forests, it is to be 
expected that the evaporation in and about woods 
would show some peculiarities. As some type of 
surface must be assumed as a standard for evapora- 
tion, the German practice is followed of taking that 
of water, and hence all reductions have been made 
in what follows to terms of evaporation from a 
water surface. The amount of precipitation is 
included in the comparisons, and the observations 
were carried on in the open field and in the forest. 

From a diagram given in the baHetin, it is seen 
that the annual evaporation in the forests is about 
one-half of that in the open fields. The annual 
mean for 10 years’ precipitation at the German sta- 
tion used was 34.3 ins: in the open fields. The an- 
nual evaporation in the open fields at the same 
station was 12.7 ins., and in the woods it was 5.4 
ins. The corresponding percentages of evaporation 
were 37 and 16, showing a saving of 21% of the 
precipitation by the woods. 

Other experiments show that the undisturbed 
forest litter on the ground has a great effect in 
reducing evaporation. Even with a saturated soil 
beneath, such a surface permits an evaporation of 
only 0.13% of that of a free water surface. Ac- 
cording to observations on the evaporation from a 
water surface, about 5% more than the precipita- 
tion during the warm season can be disposed of by 
evaporation. Dr. Dbermayer says that the evapora- 
tion from the soil under forest litter is 13% of that 
of bare soil in the open in the warm season. As 
Dr. Pbermayer kept the soil constantly saturated, 
and this did not represent natural conditions, the 
Schubler value of soil evaporation in the open is 
to be preferred. By this latter the soil evaporates 
0.60 as much water as a water surface sheltered 
from sun and wind. For different kinds of vegeta- 
tion in the warm season the following table is 
given, showing the percentages of additions of mois- 
ture to the air due to evaporation from the several 


surfaces mentioned: , 
of tion 
a See 
water ce. on. 
CRs cscs cies oS. eedces L73 86 
eve es S Seek oe Vi edis 1.51 15 
Ce ee een 1.44 .72 
WE Ps bas< os aaa 4 0 30 


From this it appears that the forest is of medium 
activity in this regard and js usually surpassed by 
the average forage crops. The chief point is that 
the forest surpasses ordinary fallow growths and 
far surpasses the bare soil in storing precipitation. 
During continuous dry weather the roots of the 
the surface soil and exhaust its. 

is a decrease in the amount of 





moisture poured into the air. Forests, on the other 
hand, may continue their transportation at such 
times and by protecting the soil beneath from ex 
cessive evaporation keep this soil charged 
with moisture and thus feed the tributary springs. 


THE POPE RAIL JOINT. 

The rail joint question still continues to bea 
favorite subject of consideration for inventors, and 
we illustrate this week a boltiess joint which is ex- 
hibited- at the World's Columbian Exposition by 
J. L. Pope, of Cleveland, O., and is said to have 
shown satisfactory results in experimental service 
tests. It consists of a base plate with am-angle bar 
and two wedges on each side of the rail. The 
wedge Bis placed between the bottom of the angle 
bar A and the top of the rail flange, while the 
wedge C is driven between the side of the base 





The Pope Rail Joint. 


plate D and the edges of the angle bar A and wedge 
B. Two projections stamped up in the base plate 
engage with notches in the rail flanges to prevent 
creeping. The joint is composed of but seven pieces, 
and in a modified form the wedges C are dispensed 
with. The claim made is that the downward press- 
ure on the angle bars due to pressure and jar on 
the rails tends to force the wedges B outward and 
the wedges © upward, thus forcing the angle bars 
inward and maintaining a tight fit between all the 
parts, and as all the parts have large wearing sur- 
faces there will be but little wear. Permanence 
and ease of construction are said to be special fea- 
tures of this joint. 

SHWAGE PURIFICATION IN AMERICA, 

(Continued from p. 217.) 
Chautauqua, N. Y. 

The following description of the chemical precip!- 
tation plant for the treatment of the sewage from 
the well known Chautauqua Assembly grounds was 
prepared by Mr, Thos. McKenzie, Resident Engi 
neer, during the construction of the’ plant; we are 
also indebted to Mr. Wm. B. Landreth, M. Am. 
Soc. C. E., for the photographs from which the 
accompanying views. were made: 

Early in October, 1892, advertisements were in- 
serted in the leading engineering papers asking 
for bids to build a complete plant for the sewage 
disposal of Chautauqua, the effluent to be clear 
and odorless and harmless to fish life, the plans 
and bids to be submitted to Mr. Saumuel M. Gray, 
M. Am. Soc. C. E., Consulting Engineer. The 
plans and bid submitted by Mr. William B. 
Landreth, M. Am. Soc. C. E., of Jamestown, N. Y., 
were accepted and a contract entered into with Mr. 
Landreth at the annual meeting of the Board of 
Trustees of the Chautauqua Assembly, held in 
Pittsburg, Pa., on Jan. 17, 1893. Work was com- 
menced April 1, 1893, under the supervision of 
Mr. Thos. McKenzie, Resident Engineer. The 
masonry work and machine-house were built by 
John W. Willard, of Jamestown, N. Y. The ma- 
chinery was furnished and put in place by the Bon- 
not Co., Canton, O. 

The machine-house is a wooden building, 40 x 40 
ft. The sewage enters the building on the west 
side, the brick underpinning of the building form- 
ing one side of the brick channel. A screen made 
of iron bars, set sloping in the channel % in. apart, 
catches all the heavier particles, which are raked 
off and disposed of by burning under the boiler. 

The chemical mixers are two large wooden vats 
fitted with revolving arms, holding 850 gallons 
of solution (see imterior view of Canton, O., plant, 
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Eng. News, Sept. 14, 1893). The first tank con- 
tains a milk of lime solution, which is applied to 
the sewage as it passes through the brick channel. 
A second tank holds the sulphate of alumina, which 
is also applied to the sewage as it passes through 
the channel. 

After receiving the application of cnemicals in 
the proper proportion, the sewage enters a brick 
mixing well where it is caught up by a vertical 
centrifugal pump and discharged again into the 
main channel to the tanks through a 4in. dis- 
charge pipe. In this way the chemicals are thor- 
oughly mixed with the sewage. 

The tanks, which, with the machine-house, are 
shown by Fig. 84, are built of solid stone masonry 
in American cement mortar, lined on the inside 
with one course of brick in Portland cement mortar, 
The two end walls are 5 ft. across on the bottom 
and 4 ft. on the top. A brick channel 2 ft. wide, 
on the west wall, carries the sewage into any of the 
four tanks, through weirs 6 ft. long. A channel of 
like dimensions in the east wall carries the effluent 
over steps into a 15-in. sewer pipe emptying into 
the lake, The side walls are 3 ft. thick on the bot 
tom and 2 ft. at the top. The partition walls are 
2 ins. larger. The tops of the walls are covered 
with a 3-in. sawed sandstone coping. The bottom 
of the tanks are of concrete, composed of 2 parts 
sand, 1 part cement and 3 parts broken stone or 
gravel, and slope from the sides with a fall of 1 in 
30 to a central sludge channel 2 ft. wide, which 
has a fall of 21% ft. in 56 to the sludge drain. 

In each tank there is an 8-in. galvanized iron 
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floating outlet pipe, 8 ft. long, which is held sus- 
pended just under the surface of the water by a 
galvanized iron float. This floating outlet pipe 
is connected with the 15-in. drain under the end 
wall. When it becomes necessary to clean any one 
of the tanks it is shut off by means of the flash 
board, and, after a period of rest to allow all of 
the suspended matter to precipitate, the valve on 
the floating outlet is opened and the effluent drawn 
off down to the sludge. The effluent valve is then 
closed, and the sludge valve at the other end of the 
tanks opened, and the sludge passes into the sludge 
well through an S-in. vitrified sewer pipe. The 
sludge well is of brick, 8 ft. in diameter, 16 ft. 
deep, with 12-in. walls, fitted with a cast iron 
cover flush with the machine-house floor. 

The sludge is lifted from the sludge well by a 
centrifugal pump into a tank on the machine-house 
floor. From this tank the sludge is pumped into 
the filter press with a hydraulic pressure pump, 
shown in the foreground of Fig. 85, fitted with a 
double set of plungers and rubber valves resting on 
a cast iron seat. The valves are easily accessible 
in case they become clogged by waste or other 
fibrous material. The press (Fig. 85) is a 60-cell 
Bonnot press fitted with pressure gage and rubber 
gaskets. The sludge is pumped into the press until 
the gage shows a pressure of 60 lbs. and the water 
ceases to flow out of the drip cocks. The press is 
then opened, a car run under the press and the 
sludge removed out of the building. The cakes 


FIG, 84, VIEW OF SEWAGE SETTLING TANKS AND MACHINE HOUSE, 
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are 30 ins. in diameter, 1% ins. thick. When first 
taken out of the press the ayerage weight is 21 Ibs., 
but after being thoroughly dried the average weight 
is 12 }bs., showing 43% of water still remaining 
after pressing. 

Experiments as to the best methods and the 
amount of chemicals necessary to run the works 
were made by Mr. W. E. Landreth, M. Am. Soc. 
Cc. E., and Mr. Thos. McKenzie, Resident En- 
gineer. The continuous plan, allowing the sewage 
to flow from one tank into the other, the effluent 
from the last tank down over the steps through the 
effluent pipe into the lake, was found to give 
better results than intermittent treatment, with less 
labor. By carefully watching the ettluent and 
regulating the amount of chemicals until a good 
effluent was produced, the amount of chemicals 
used was found to be 18 grains of lime, 6 grains of 
alum and about 1% grain of copperas per gallon of 
sewage. 

A sample of the effluent was sent to Prof. 
Maurice Perkins, member of the New York State 
Board of Health, and professor of chemistry in 
Union College, Schenectady, N. Y., for analysis. 
He says in his report, dated July 17, 1893: 

I think this is quite a successful treatment of sew- 
age. Most all of the albuminoid ammonia seems to 
have been precipitated, for originally I would expect 
to find at least ten times as much. I should have no 
hesitation in allowing an effluent like this to flow into 
a large body of water. Would have no fear as to the 
fish. 
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the lake. The entire cost of running the plant 
averages $10 per day. 

The sewerage and sewage disposal committee for 
the Chautauqua Assembly consists of Mr. Lewis 
Miller, Akron, O.; Dr. J. F. Edwards, Jamestown, 
N. Y.; and W. A. Duncan, Syracuse, N. Y., Secre- 
tary. 

Sewer gagings made July 24, 1893, showed the 
following results: 


Gallons Gallons Gallons 
Time. perbour. Time. perhour. Time. per hour 
Ja.m.. 4,416 sh m. 7,001 l a. m. 2,962 
oc ae 5,655 > oS ee, 
oa 8 « O33 . S 2:80) 
me Tee : oe ¢ ae 
i" . 2a .: * 2 S * ~2 
a. .%... Soe edie So * ae 
lp. m.. 6,085 _ 4,413 —_—-— 
ei ae mn. * Se Total.,122,884 
8 * ., Ose ee 


THE NEW YORK RAILROAD COMMISSION'S 
FINDING ON RECENT COLLISIONS. 


The New York Railroad Commission has made 
public the result of its recent investigations with 
respect to the head collision on the Harlem R. R., 
and the rear collision on the Long Island R. R., 
both of which occurred Aug. 26. Concerning the 
first the Board says: 

The accident was caused by the error of Wm. Wake- 
man, the assistant agent and operator at Towners, in 
substituting ‘‘Dykeman’s” for “Ice Pond” in the train 
dispatcher’s order as the place of passing of the two 
trains in collision. The board recommends that the 


FIG, 85. INTERIOR VIEW OF MACHINE,HOUSE, SHOWING SLUDGE PUMP 


SAND FILTER PRESS, CHAUTAUQUA, N. Yj 


Analysis of Chautauqua Sewage After Treatment. 
(Parts in 100,000.) 

Water turbid. 

Uranous odor. 

Specific gravity, 1.00063. 

Solid residue (total), 75. 

Mineral matter left on incineration, 24. 

Chlorine 8.4, corresponding to 13.41 sodic chloride. 

Free ammonia, 2.030. 

Albuminoid ammonia, .6. 

Nitrates, 0. 


Nitrites, 0. j 


This effluent was sent to Mr. Perkins during 
the early attempts at purification of the sewage. 
Since these experiments have been made, experience 
in the management of the works and careful 
measurements of the flow of sewage combine to 
produce better results and no doubt an analysis of 
the effluent now would show even better results. 
It is estimated that there were on the grounds, at 
Chautauqua, about 4,000 people. An average of 
two presses of sludge per day has been taken out 
since July 15. The whole operation of emptying, 
cleaning the tank and pressing the sludge occupies 
about five hours. 

Two men, an engineer and assistant, are em- 
ployed at the works through the day from 7 a. m. 
to 6 p. m.; a third man then comes on and runs the 
works until midnight, when the flow of sewage 
ceases and the clear water is allowed to run 
through the brick channel in the building around 
the tanks in an open channel to the outlet pipes into 


requirement of Rule 509: ‘“‘that the operators of sta- 
tions, called for attention to train orders, shall listen 
to the repeated orders of the train dispatcher,’’ shall 
be rigidly enforced; that the rule be amended so as 
to require that the train dispatcher shall first write 
his order before sending it, and shall check the re- 
peated order by his original order in writing; and that 
the rule be further amended so that the conductor 
shall be required to telegraph to the train dispatcher 
what is his understanding of the order received by 
him, and shall not move his train until the train dis- 
patcher shall subsequently order him to do so. The 
saving of time is unquestionably essential in the opera- 
tion of a single track road, but time gained at the 
expense of safety leads to disaster. Had the require- 
ment that the conductor should telegraph what his 
understanding was been in force, the accident under 
consideration would not have occurred. 

We fear that if such a rule were put in force, it 
would be more honored in the breach than the ob- 
servance. 

The Board’s finding respecting the Long Island 
collision relates the circumstances of the collision 
in detail, which differ in no important respect from 
the reports already given in this journal. The 
recommendations of the Board are as follows: 

1. That block tower No. 5 (where the collision oc- 
curred) and the west bound home signal connected 
therewith be located on the bluff to the east of the 
— location of the tower, and that, in all instan- 

home signals be ted ~ ‘as torgive the best 
yaaa view to the engineer of an train. 


2- That all engines and cars in the service 
«ae company be equipped wi automatic air 
es. 
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That the portion of the road now operated by the 
biock signal system, from Long Island City to Bush- 
wick J m, be also equipped with an automatic 
track circuit 8 


4. That the rules of the company governing the 
action of rear brakemen be amended so as to require 
that in all cases where it is necessary for them to go 
pack for the purpose of protecting their trains, that 
they shall continue back until they meet the next ap- 
proaching train or reach the next tower; this to ap- 
ply to the portion of the road controlled by the block 
system only. 


5. That in all instances home signals be located at 
the nearest possible available point to the tower from 
which they are operated. 


6. That when the home signal is beyond the tower 
a clearance signal for the preceding block shall not be 
given until the markers on the rear of the train have 
passed such home signal, And when the home signal 
is before or at the tower, the clearance signal for the 
preceding block shall not be given until the markers 
on the rear of the train have passed the tower. 


7. That all employees in towers and trainmen shall 
be subject to a rigid examination as to their qualiti- 
cations for the res ive positions they are to occupy 
and their habits life, and that a strict supervision 
be exercised over them. 


All the above recommendations are in accordance 
with common sense and sound engineering except 
the fourth, which is so palpably absurd that it 
will doubtless never be heard of again. If it is 
necessary for a train to leave its rear brakeman 
every time he goes back to flag, i® would apparently 
be necessary to attach an extra car to the train to 
carry a sufficient supply of brakemen to provide for 
the frequent stops which often occur on a crowded 
road. Moreover, if it is necessary under the block 
system for a brakeman to go back until he meets 
the next train, it is far more necessary where the 
block system is not in use. It is a pity that the 
New York Railroad Commission should fall into 
such an absurd error in this matter, for it must 
inevitably weaken respect for its other more in- 
telligent conclusions. 


TESTS OF PAVING BRIC 
The use of brick for paving is now extensively 
practiced, and we have recorded a number of tests 
of paving brick, in our issue of March 30. The 
accompanying table shows the results of tests 


land connections, does not say how the remaining 40 
miles of water is to be passed, whether by ferry or 
otherwise. 


Rapid transit is inaugurated in Paris by an under- 
ground extension of the Orleans Railway. This com- 
pany owned a short line terminating in the extreme 
south of Paris, near the Observatory. This short line 
has now been extended about 14% miles by a line mainly 
underground and terminating near the Pantheon, thus 
making it one of the most accessible of all the great 
Paris railways and accommodating an important local 
traffic. The tunnel is nearly completed and the line will 
probably be opened to traffic within the next year. 

The total length of Russian railways in 1892 was 
6,895 miles owned by the government, and 11,647 miles 
worked by private companies and individuals. 





The plans for the torpedo beats for the U. 8. battle- 
ships *“‘Maine’’ and ‘“Texas’’ are completed, and they 
are said to be the first boats of this class designed for 
the U. S. Navy. The two boats for the “Maine’’ will 
be 613g ft. long, 9 ft. beam and 2 ft. 2 in. draft. The 
tonnage is 14.8 tons, while the boats for the ‘’Texas”’ 
will be 24 tons smaller. 


The following costly improvements are expected to 
be under way in New York by next spring: The Har- 
lem River speedway, estimated cost $1,500,000; the 
Tim. St. widening, $4,000,000; the new Harlem o1idge 
and approaches, $2,000,000; Park Ave. improvemeuis, 
7150,000; new City Hall, $4,000,000, and dock impro *c- 
ments, $3,000,000, 


The assessment for corner sidewalks forms the 
subject of an opinion issued by the Corporation At- 
torney of St. Paul. He holds that the square formed 
at the corner by the intersections of the two sidewalks 
is properly a part of the sidewalks and should be 
paid for by the property owner and not by the city; 
as at present, under the classification of cross-walks. 
Where the interval between the sidewalk and the 
street proper is grassed and planted with trees, he 
holds that this boulevard is properly a part of the 
street and the walks across it, in continuation of the 
sidewalks, belong to the city and must be paved by 


Test of Paving Hrick ; Fostoria, O. 


-—Weight.——~ 


fore After 
lesung testiig six 
Qual- in hours in 
ily. Nameand make of sample. rattier. ravtier. 
Lbs. Uz. bs. Uz. 
ee Tr ere 7 14% 7 y 
2 Canvon shale repressed brick.... 7 4 6 14% 
%& Hast Clayton 3-in. brick......... 3 644 7 1 
4 John Porter Uo. standard brick, 7 % 6 10 
a, Loronvo Fire Ciay Co. brick..... 6 854 6 3 
6 Canvon shale block . ..........- lu 0 ¥ 5 
7 Canton Maivern repressed brick. 6 ¥ Cy z 
8: Bucyrds paver....... Bdacdihiates a F 4% 6 .1lk 
¥Y Canton Maivern standard brick. 6 12% 6 6 
10 Cant. Malv. biue granite biock lv 1 9 2% 
ll Joba Porter Co. mac. diock...... 9 ¥ y 0 
3S A BE vac cscccscccticce § 9% 7 lz 
i6 Akron standard brick ....... .. 7 24 6 11% 
14 Joua Pocter Co, repressed brick. 7 » 6 s 
lo Parvo oluck........... exmesicees ~~? 644 7 844 
lé6 Canton saale staudard brick..... 7 4 6 24 
i? Buckeye standard brick......... 15 6 1 


of 17 different makes of brick, carried out at os- 
toria, O., in June, 1893, under the direction of 
Mr. John P. Ford, City Engineer. 





A “novel speed calculator,”’ for checking time tables 
and regulating the speed of trains, is described by the 
London “Railway News’’ and highly praised as a late 
invention of Mr. H. ©. Cusack, Assistant Locomotive 
Engineer of the Midland Great Western Railway. 
Judged by the description it is little more than a litho- 
graphed sheet 22 ins. square divided in one direction 
for time and in the other for distance, and to be used 
in connection with threads and pins in the manner 
fumiliar for years to American makers of time-tables. 
Its use is now practically obsolete in the United States. 





The connection of Ceylon with the mainland of India 
by a railway over “Adams Bridge” is advocated in 
i pamphlet by Sir George Barclay Bruce, Past Presi- 
dent of the Institution of Civil Engineers, and Chief En- 
gineer of the Great South of India Railway. The dis- 
tance from the island to the mainland is 60 miles, and 
20 miles of this is covered by the so-called “Adams 
Bridge,” an irregular ridge of rock and sand, partly 
dry at low water, and from one to two miles wide be- 
tween surf lines. Sir George says that he believes this 
formation would permit the construction of a substantial 
roadbed, as the tide rises only 2 ft., and that in any 
event a viaduct of short spans of iron or steel would do 
the work required. The Madras “Mail,” from which 
We take this item, while it fully discusses proposed 
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the city as part of the crosswalks. The Corporation 
Attorney bases his decision upon the law which says 
that the expense and cost of making sidewalks shall 
be assessed in proportion to the number of lineal feet 
of a lot fronting upon the sidewalks. He claims that 
the property fronts upon this corner square within 
the meaning of the law, and that this square is essen- 
tial to the completion of the sidewalks. Some oppo- 


sition is expected from property holders to this inter- 
pretation of the law. 


The sewers of Washington, D. C., to the end of the 
ficsal year of June 30, 1895, should have $5,000,000 
expended upon them, according to the urgent recom- 
mendation of Captain Derby, assistant to the Engi- 
neer Commissioner, and the plans of the board of 
sanitary engineers appointed in 1891 by the late Presi- 
dent Harrison to devise a new sewerage system. Cap- 








At one time it was supposed that $3,000,000 could be 


tons of material in the several buildings, and it is 
estimated that there will be nearly 2,000,000 cu. yds. 
of rubbish to cart away. 


The U. S. protected cruiser ‘Detroit,’ lately addea 
to the navy, is 257 ft. long on load-line, 37 ft. ex 
treme beam, 1444 ft. mean draft and has a displace- 
ment of 2,050 tons. She has made a speed trial of 
18.7 knots with 6,000 h. p. developed. She has light 
armor and the following battery: Eight 5-in. rapid- 
fire, two 6in. rifles, six 6pdr. Hotchkiss guns, two 
l-pdr. and two Gatling guns, with five tybes for 
launching automobile torpedoes. The “Detroit” is a 
sister ship to the “Montgomery” soon to be launched 


rhe length of geological time on our earth is placed 
at 45,140,000 years by Prof. Charles D. Walcott, of 
Washington, D. C., in his address to the geoolgical 
section of the Am. Assoc. for the Advancement of 
Science, at its Madison meeting. He bases his conclu 
sious mainly upon the Paleozoic sediments of the Cor 
dilleran area, and estimates the several geological peri 
ods as follows, leaving out the Archean as doubtful 
Cuenozoic, 2,000,000 years; Mesozoic, 7,240,000; Paleo 
zoic, 17,500,000; Algonkian, 17,500,000 years, Estimated 
at the rate of calcareous sediments now being formed, 
he calculated that it would require 600,000 years to 
form a deposit of limestone 22 ft. in thickness, and ac 
this rate it would take 47,000,000 years to form the 
deposit of calclum carbonate in the Cordilleran area 
But he reduces this period for possible change of 
special conditions and mechanical deposits as given 
above. 


Three turbine wheels of 1,100 HP. each have been 
placed in the wheel pit of the Niagara Falls Paper Cov., 
and will discharge into the tall race tunnel of the 
Niagara Falls Power Co. Provision is made for three 
more of the same capacity. The six shafts connected 
with these wheels will be 10 ins. in diameter and 
weigh 35,000 ibs. apiece. The peustock leading the 
water from the canai is about complete; it is 128 ft. 
long and 13% ft. in diameter. R. LD. Wood & Co. are 
the builders of the turbines and metal work, and 6UU 
tous will be required in all. 


CONSTI RUCLION NEWS 
RAILWAYS. 
East of Chicago—bxisting Roads. 

CANADIAN GUOVEKNMENT RALLWAYS.—The de- 
paruuent of raliways uuu cauals, UlLlawa, Las awarded 
cue coutract Lor sicel rauls lor Ule lutercoiuliial My. lo 
the amount Of 2,0U0U Lous to J. i. Huiciius, Munueal, 
uud w& sluillar quaulily tor the sulie rood to Clauries 
Cassius, Montreal. A Coutract for 1,000 tons for ihe 
Prince MLuward Isiand ay. aud suv tous for the 
Winuser brauch has bee awarded to W. tt. Daunt, of 
bhugiaud. 

CHAUTAUQUA LAKE.—Press reports state that ac- 
cormng lo the preseut vuluvoKk Ulis ruuWay Whi Lave 
lo ve abundeueu, ne line is about 24 lWiuies iwug and 
Was opeled lor trallic in lss7. Ww. bh. Griggs, sames- 
tuwn, N. X., Was Appoluted receiver i idvu. 

CHICAGU & EADSALKN LLLINUIS.—Coucerning the 
propused eXtension of wis ruad Ww Louisvuie, Ay., 
eeceuuy Fesercred lO id Liese cCuculius, a press Fepurct 
Sutles uS loluoWs: Als Colupally is Cousiderug Lie uuil- 
ler of eXtenudiug its line Irom Lerre baue, dud., lo ue 
Uni KMiver, alu Ulliess Widiiers Lurk oul Lo sual If aL 
tue anuUaAl Wuieelllig Of Lue BValisville & Lerre Maule 
Kk. RK. Go. tbe Coustructivokd Wil suv be Commeuced, 
provably using tlwe Like surveyed lo Milciieli, Aud, 
tue Ou to Louisville. Abe Duiluiug Of Lluis road Wuuid 
heip We hentucky & iudiana MBriuge Co., aud give 
‘Serre kiaute a direct line lo Louisvine. 

PHILADELPHIA & KEADING.—Tue Citizens’ Asso- 
cilauon, uuaddelpiia, is Urging Lual Lie Lracks of Luis 
road ve Gepresscd Ws Lal city West irom isi SL. lu 
Girurd Ave., aud a LUuuel Coustructed Uuder s’euusyl 
Vulua Ave. West Of Zist St. Luis pia wou dv away 
WILD al elevated structure at Broau SL. as Weil as Wi 
au the Gdalgerous grade Crussiugs West Of B.vud Bt. 
Lue estiiidiced cust Of Lie Work 18 96,UUU,UUU, agaist 
$1,500, 0uu Tor the elevaled struciure. it Wouwd aiso in- 
crease tbe company’s yard space, and is reported as 
being favorably cousidered. 

WiLKES BARKE & EKASTERN.—It is stated that 
this road will be opened fur coal traffic this munuth ve- 


tween Wilkes Barre and Stroudsburg, Pa., a discance 
of about tv miles. 


Projects and Surveys. 

MICHIGAN.—The Hillsdale correspondent of the De 
troit “bree ress” states as lolluws: ‘uere is a prospect 
that the railway which was years ago projected trom 
Mansfield, U., to Coldwater, Mich., and tueuce to Lake 
Michigan, at some point at or near Muskegon, may be 
constructed in the course of the next year. Parties are 
now engaged in looking over the line to ascertain the 
condition of its roadbed, etc. This roud was surveyed 
from Mansfieid to Allegan, and a great part of the 
grading was done, culverts and bridges were built and 
yuite a stretch of the roadbed was made ready for the 
ties, when the work was stopped. A great part of this 
roadbed is in a condition to ve used at once, and the 
parties who are looking into the matter propuse to 
utilize the material on hand and push the work to com- 
pletion at the earliest ible moment, provided they 
can secure control of the roadbed and frauchise of the 
old company, which is long since dead. Camden and 
Montgomery are the only places in Hillsdale county 
through which the road will pass. 


NEW YORK, NEW ENGLAND & NORTHERN.— 


At a meeti of the state railroad commissi 
18, A. A. McLeod, en aie 


President, is reported to ha i 
assurance that the necessary capital had Shoat meaeten 
= ae of == ne road from Leg- 

on Harlem 
gt i} $ e ver in New York 


ei 
ce of about 50 miles, and that the 
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road would be built if the required permission were 
granted, This road would give the New York & New 
itnglind RK. KR. an entrance into New York city. The 
hearing was adjourned one week. 

WISCASSET & QUEBHC.,—About ten nifles of the 
pioposed route for this road, referred to more fully in 
our issue of Sept. 7, have already been surveyed, and 
the work is being raptity pushed. It is reported that 


the line will be narrow gage. Gen. Man., Geo. H. 
Crosby, Albien, Me, 


Southern—Existing Roads. 

ABBEVILLE & WAYCROSS,—It is reported that this 
road will be extended from Lulaville, Ga., south to 
irwinyillé to counect with the ‘Tifton & Northeastern, 
which was built in 181 from Tifton northeast to lrwin- 
ville, a distance of 13 miles. 

JACKSONVILLE, ST. AUGUSTINE & INDIAN 
RLV Kic.— Trackiaying has been commenced on the ex- 
tension between Jopiter and Juno, Bia., according to 
reports, 

MONTGOMERY, HAYNEVILLE & CAMDEN.—It is 
Stated that stockholders are considering the coustruct- 
tion of 30 miles of this proposed road from « amden, 
Ala, The line has been surveyed to .Montgomery, a 
distance of 73 miles, and about 10 miles were graded 
nearly a year ago. John A. Milner, Engr., Camden, Ala, 

STILLMORE AIR LINE.—This road has been com- 
pleted and opened for trattic from Stillmore south to 
Collins, Ga., a distance of 20 miles, according to re- 


ports. ; 
Northwest—Existing Roads. 

GREAT NORTHERN.—The tracklayers on the ex- 
tension from Sioux Falls to Yankton, 8S. Dak., reached 
Yankton Sept. 16 and will have the line ready for 
vperation this week, An engine house having stalls 
for 16 locomotives will be built at that place, and it 
is reported that the road will at once be extended up 
the Missouri River to Charles Mix county. 


Projects and Surveys. 
LAKE SUPERIOR LUMBER CO.—This company is 
reported as about to build a logging railway to connect 
with the Chicago, St. Paul, Minneapolis & Omaha Ky. 


uear White Birch, Wis., and to extend northward te 
the upper shore o1 Lake St. Croix. 


Southwest—LExisting Roads. 

CHICAGO, ROCK ISLAND & PACIFIC.—A report 
from Altus, Okla., states that the engineers of this com- 
pany bave made a survey from Kush Springs, in the 
Chickasaw nation, through Fort Sill, and are now 
sounding the north fork of the Ked River for a suit: 
able crossing into Greer county. The route has al- 
ready been inspected by contractors, and indicadions 
volnt to the early construction of the road 

HUTCHINSON & SOUTHERN.—A press dispatch 
from Hutchinson, Kan., states that this road will pos- 
itively be extended through the county seat located by 
the government at Pond Creek, Okla. The work is be- 
ing pushed as rapidly as possible, as stated in our 
issue uf Aug. 3. 

MISSOURI, KANSAS & TEXAS.—It is reported 
that the St. Louis extension, from Franklin to St. 
Louis, Mo., will be in operation within 60 days. The 
Burlington bridge across the Missouri River at Belle- 
foutaine, which will farnish the St. Louis inlet, wili 
be ready for traffic early in November.—A report 
from Hilisboro, ‘Tex., states that the roundhouses and 
shops now at Alvarado, Tex., will soon be moved to 
Hilisboro, the city having offered 100 acres of land 
nerth of the city for their location. 

ST. LOULS, CAPE GIRARDEAU & FORT SMITH.-- 
Sngineers of this railway are surveying a line in Mis- 
sourt from Cape Girardeau county through Perry, St. 
Genevieve aud St. Brancois counties. It will pass 
through the Plat Kiver district and connect with the 
St. Louis, lron Mountain & Southern near Irondale. 


Projects and Surveys. 

KANSAS.—A dispatch from ‘Topeka, Kan., to the St. 
Louis ““Globe-Democrat” states that capitalists at St. 
Joseph and Highland, Kan., are organizing a company 
tv build a railway in Doniphan county from Highland 
to Kyan, a distance of 15 miles. Highland is at pres- 
ent without any railway facilities, and this short line 
is desired for the purpose of securing a connection 
with the Burlington & Missouri River system. The 
money is to be provided by the Doniphan county capi- 
talists, assisted by the merchants of St. Joseph, 


Rocky Mt. and Pacitic—Kxisting Roads. 


BURLINGTON & MISSOURL RIVER.—The Seattle, 
Wash., “Post Intelligencer’ states that preparations 
are being made for the extension of this road to Puget 
Sound. it is now completed to the state line between 
Wyoming and Montana, near Billings, and a contract 
for a further extension has been let to Kilpatrick 
Bros. & Collins. Work may be resumed within two 
months, but if it should postponed beyond that 
time it will certainly begin in the spring. The next 
important points at which the company is aiming are 
Helena and Butte, but steps have already been taken 
to secure terminals on the Sound. Agents of the road 
have been here during the summer and have looked 
over the ground and acquired property in both Seattle 
and Tacoma with that end in view. Engineering par- 
ties have also been in the Cascades making recon- 
naisances for the purpose of finding the best route 
through the range. Such strict secrecy has been ob- 
served as ts the movements of the men and as to the 
plans of the company that no particulars have been 
obtainable and nothing is known as to what point will 
be selected as its Pacific coast terminus. 

COLORADO MIDLAND.—It is reported that work 
on the extension of this road to Cripple Oreek, Colo., 
will soon be resumed and the road completed at an 
early date. 

DENVER & RIO GRANDE.—The- grading for a 
two-mile spur to the United Coal Co.’s mine at Wil- 
liamsburg, Colo., has been completed by Levy & 
Moore, the contractors, and the rails are now being 
laid. 

NEVADA SOUTHERN.—The Nevada Southern Con- 
struction Co. has been incorporated by G. C. Manley, 


W. L. Beardsley and C. B. Mason. nver, to carry 
on the work of building this road, now under con- 
struction from Blake, Cal, to Good Springs, Nev.; 


capital stock, $100,000. The first section of the road, 
barween Blake and Summit, Cal., 30 miles, has been 
completed, as stated in our issue of Aug. 17. 


Projects and Surveys. 


OREGON.—The board of engineers on obstructions 
to navigation in the Columbia River between Three- 
Mile rapids and Celilo falls has recommended that a 
portage railway of standard gage be constructed on 
the south side of the river from Celilo to The Dalles, 
at an estimated cost of $454,300, and that whenever 
greater accommodations are required that a canal be 
constructed. The investigation was authorized by a 
provision in the last river harbor bill. 


STREET RAILWAYS. 


CLINTON, MASS.—The Clinton St. Ry. Co. has 
voted to extend its line to Acre, according to the condi- 
tions recently granted by the selectmen. The work 
will be commenced at once. 


NEW HAVEN, CONN,—The selectmen have ap- 
proved plans granting the Edgewood St. R. R. Co. per- 
mission to extend its line a Orange and Foun- 
tain Sts. in Westville, the road to be equipped for 
using electricity and to be in operation by Oct. 1, 1894. 


SEA ISLE CITY, N. J.—It is reported that the new 
South Jersey Traction Co. contemplates making many 
additions to its road before next season, the most im- 
portant of which is the construction of a branch to 
Cape May, with branches probably to Ocean City, 
Avelon, Wildwood, Anglesea and Holly Beach. It is 
thought that the Cape y road will run over the old 
roadbed of the Cape May & Tuckahoe R. R., which is 
graded its entire distance of 25 miles. 


PEN ARGYL, PA.—The Pierce & Miller Engineering 
Co., contractors for the electric railway to East Ban- 
gor, as stated in our issue of Sept. 7, has awarded a 
contract for 12,750 ties, to be delivered within 60 days, 
to C. A. Meyers, Wind Gap. 

PITTSTON, PA.—The Pittston Suburban Ry. Co. has 
sold the franchise for an electric railway through Jen- 
kins township to the Wyoming Valley Traction Co. 


It is e ed that the latter company will push the 
road to Wilkes-Barre on the east side to speedy com- 
pletion. 


SEWICKLEY, PA.—It is reported that the Coraopo- 
lis & Neville Island Electric St. Ry. will be extended 
to this borough. A bridge will be required across the 
Ohio River and the power house will be completed 
before winter sets in if possible. 

WILKES BARRE, PA.—The People’s Traction Co. 
has broken ground for an electric railway between 
Nanticoke Gien Lyon, by way of Alden and Wana- 
mie. It is stated that t line will be completed as 
soon as possible and that others are under considera- 


tion. Pres., K. M. Smith; Secy., Garman; 
Treas., J. M. Garman. 
BALTIMORE, MD.—The Baltimore ‘‘Sun” states 


that the syndicate, including P. A. B. Widener and 
W. L. Elkins, Philadelphia, and Hambleton & Co., of 
this city, which is promoting the enterprise to connect 
Baltimore and Washington by a boulevard and elec- 
tric railway, met Sept. 14 and decided to begin the 
work at once and to 
A corps of engineers has been started over the pro- 
jected route to survey the line and report on the most 
practical route. It is claimed that most of the diffi- 
culties that have heretofore stood in the way of a 
rapid prosecution of this work have been removed and 
that the electric line between the two cities is an as- 
sured fact. The money for the enterprise, it is said. 
has been fully guaranteed, and that no money either 
for stock or bonds of the corporation will be solicited 
outside of the syndicate until the road is equipped and 
in successful operation. Several surveys have already 
been made for this line from Washington through the 
District of Columbia and part of Prince George’s county 
in this state. The road will secure an entrance into 
Washington over the Eckington & Soldiers’ Home elec- 
trie line, and into this city over one of the lines of 
the Traction Co. as the owners of this co’ y are 
the chief promoters of the new enterprise. he road 
will be double tracked and built in the latest and most 
approved manner. It will be designed to attain a 
speed of between 20 and 30 miles an hour and it is 
expected that the road will become popular with 
travelers. 

WASHINGTON, D. ©.—A bill -has been introduced 
in the senate to incorporate the Washington & Ben- 
ning St. Ry. Co. The road is to be at the inter- 
section of Maryland Ave. and Benning road and to 
extend to the southeastern boundary of the district, 
with several branch lines. The fare is to be 5 cts. 
and the com is to pay 2% of its gross earnings in 
lieu of taxes upon its property. All but one branch is 
to be completed pate two ota — Pe entire a 
in three years; capi stoc mS ; incorpora 
W. B. Shesmeen. H. J. Gray. W. E. Clark, Levi Wood- 
bury and others. 

BROOKSVILLE, FLA.—Asa D. Roberts is reported 
as interested in a projected electric railway to Bay- 
port, a distance of 15 miles. 

NATCHEZ, MISS.—The Natchez Transit Co. has 
been incorporated by Maurice Moses and others; capi- 
tal stock, $250,000. 

HENDERSON, KY.—Surveys are being made for a 
new electric railway, aceording to reports. Supt., 
John O’Brien. 

MADISONVILLB, KY.—An electric railway to Earl- 
ington is proposed by some of the wealthy residents 
of these two towns. 

AKRON, O.—The franchise for a street railway 
through Main and Furnace Sts. and to Cuyahoga Falls 
has been granted to Rk. J. Randolph, Cincinnati. The 
matter has been under consideration by the council 
several months. 

DAYTON, O.—It is stated that the money needed by 
the Dayton Traction Co. to build the proposed electric 
railway from Harshmanvilie through this ¢ity to Mi- 
amisburg has now been secured and that the construc- 
tion will soon be commenced. The necessary fran- 
chises and right of way were some time ago. 


YOUNGSTOWN, O—The Park & ch ine ap 9 
Co, hag decided to: commence. the of its 
electric palleey this fall, provided the charter is se- 
cured, and to have the entire line in operation before 
spring; according to reports. The Westinghouse sys- 
tem will pro be used and the work all done by 
contractors. 8S. ©. Grier, Chas. Dahlinger and 
Grubbs are among the directors. 


ush it to an early completion. . 






















































ALTON, ILL.—The board of trade has decided not 
to vote $600 to the St. Louis Se a R. R. 
er a cash 


elec- 
by B. E. 


sale to the hi, 


SAN FRANCISGO, CAL.—A press dispatch states 
that the p consolidation of leading street rail!- 
ways in this city will be accomplished in a f : 

r the name of the Ben ao OO ble Ry. Co., 
with a capital stock of $16,000,000. e Market St. 
Cable Co. will hold the controlling interest or a propor- 
tion of stock of three out of ten shares. 


TRURO, N. 8.—A company has been incorporated to 
build an electric railway in this ce. M. Dickie, hb. 
A. ers Wm. Craig and 8. G Chambers are in- 
terest 


a ae .. mes ao the aa of the 
Galt & Preston St. . toc e motive 
power of the road from steam to electricity and to 
complete the line between this place and rlin to 
connect with the Berlin & Waterloo St. Ky. Both 
passengers and freight would be carried. 


SPELKIRK, MAN.—Mayor Dagg and R. B. Cumming 
are interested in a projected electric railway to Winni- 
a distance of 20 miles. A charter 8 already 


tsa obtained. 

WINNIPEG, MAN.—G. H. Campbell, Man. Winni- 
peg Electric St. Ry. Co., is reported as stating that 
material has been purchased for extensions which will! 
be made as soon as the plans have been approved by 
the council. 


HIGHWAYS. 


MASSACHUSETTS.—A boulevard is proposed from 
Manchester, N. H., to the Atlantic Ocean, following 
the bank of the Merrimac River. The board of trade 
of Haverhill has voted to petition the city to lay out 
the necessary roadway from the Methuen line along 
the bank of the river to Rock Village, the entire 
length of the municipality. F. E. Richards is a mem 
ber of a committee appointed to confer with the 
boards of trade of other cities along the proposed 
boulevard with regard to the project. 

NEW YORK.—The commissioners of highways of 
the town of Oyster Bay have directed Thomas U. 
Seaman, Glen Cove, to have the route of the proposed 
new road Bim Ave., Glen Cove, to Brookfield, 
surveyed at once. The surveying is in charge of Isaac 


Coles, 
BRIDGES. 


— ea ae are asked st ct = of 
® superstructure an iron highway $ t. 
span, “t6-ft roadway and two 6-ft. sidewalks; also for 
about 170 cu. yds. stone abutments, as stated in our 
advertising columns. F. W. Dalrymple, Cy. Engr. 

PETERSBURG, VA.—Bids are asked until Sept. 30 
for the superstructure of a steel and iron bridge 90 
ft. long. John W. Hays, Cy. Engr. 

CLEVELAND, O.—The council has voted to recon- 
struct the rstructure, foundations and approaches 
of Columbus St. bridge over the Cuyahoga River. 

LANSING, MICH.—The council has authorized the 
issue of $25,000 of bridge bonds. 

WACO, TEX.—The committee is selecting a site for 
a new bridge to be built across the Brazos River at 
this place; estimated cost, nearly $100,000. 

HALIFAX, N. S.—The dominion government has 
sent two engineers to make soundings for foundations 
for rebuilding the Dartmouth bridge. The bridge will 
be an iron structure on masonry piers. 


CHAMBLEY, QUE.—It is reported that) a steel and 
iron bridge will be built across the Richelieu River; 
estimated cost, $40,000. 

NEWMARKET, ONT.—The town is reported as 
about to construct two steel bridges across the Hol- 
land River. 

WINNIPEG, MAN.—The council of Fort e will 


be asked to construct a bri at Bounda , 
winter, according to the ope ima 


WATER-WORKS. 


BAR HARBOR, ME.—It is stated that the plant of 
the Bar Harbor Water Co. has been purchased by J. 
8. Kennedy, G. W. Vanderbilt and others, at $175,000. 

BATH, ME.—The entire cost of changing the supply 
from Thompson’s Brook to Nequasset lake is esti- 
motes at $175,000, including the connection with Bruns- 


MANCHESTER, N. H.—The contract for two Man- 
ning boilers for the new ie has been 
awarded to the Atlantic Works, Boston, Mass., 
at $2,100. It is reported that oe are being pre- 
pared. for a new reservoir, for w bids will soon be 


BENNINGTON CE) VT.—The Be ‘on Wa- 
ter Co. has voted to ex its mains to this village. 
AMHERST, MASS.—The “Amherst Water Co. has de- 
cided to build the dam of the new reservoir 12 ft. 
high so as to overflow about five acres, 
BOSTON, MASS.—The water board will receive bids 
until Sept. 28 for excavating and of 15. 
cu. yds. of stripping in basin 6, 
CANTON, MASS.—A mee 
consider the question of an 


was held Sept. 19 to 
tional supply. Bonds 


are p' 

MALDEN, MASS.—The council is considering an ap- 
propriation of $3, for experimenting with a view 
to an addi supply. 


METHUEN, MASS.—The contract for stone work at 
the reservoir has been awarded to Wm. 8S. Marsh. 
Lawrence, and that for 40 wells to B. F. Smith & 
Bro., Boston, at $4,500. 

a cae committee has _ 
authorized employ engineer ifivestigate the 
st resatty nateiin cugtliemanlr gates 

SALEM, MASS.—Lacian A. Taylor has in 
favor of a reservoir on Miles River and the 





Sept. 21, 189%. 


a rrnEInEnInISEnISSS es aaa 


‘ water into Wenham Lake, the present source 
of ee aldermen have appropriated $19,000 
for a new main in Canal St. 

SAUNDERSVILLE, MASS.—John FE. McClellan and 
s. T. Smith, Supt. Grafton Water Co., Grafton, have 
contracted to put in works, according to reports. 

SOUTHBRIDGE, MASS.—A. C. Moore has prepared 
plans for an additional reservoir 1% miles southwest 
of the present reservoir of the Southbridge Water Sup- 





INGINEERING NEWS 


FRANKFORT, KAN.—The local papers are reported 
as urging the necessity of works. 

SIOUX FALLS, S. DAK.—The mayor has recom- 
mended that a committee be appointed to consider the 
purchase of the works. 

LARAMIF. WYO.—-The mayor has appointed a com- 


mittee to advertise the sale of $100,000 of bonds for 
works. 








DREDGING.—-San Francisco, Cal.-Maj. W. H. 
Heuer, U. 8S. Engineer Office, has awarded the con 
tract for dredging a cut-off at Twenty-one Mile Siough, 
in San Joaquin River, to the San Francisco Bridge Co., 
at S74 cts. per cu. yd. Other bids were 10 and 11 ets 
per eu. yd. 

CEMENT WALKS.-—Chicago, IL—The West Park 
board has awarded a contract for about $4,000 worth 
of cement sidewalks to the Barber Portland Cement 




















FORT BENTON, MONT.—The council has voted to Paving Co., at 13144 ects. per sq. ft 
ply Co. and 50 ft. above it. Bids for the work were — purchase the local works. RIPRAP PAVING AND BROKEN STONE.” Boe 
received Sept. 20. ST. LOUIS, MO.—The board of public improvements ten, Mass.The water commissioners have opened th: 
PROVIDENCE, R. I.—The contract for a 15,000,000- wi}! receive bids until Nov. 14 for two 30,000,000-gallon following bids for (1) 5,350 cu. yds. riprap, (2) 1.988 
gallon purepind engine for the Pettaconsett station has pumping engines at the Chain of Rocks station. eu. yds. paving, and (3) 1,667 cu. yds. broken stone on 
been awarded to the Henry R. Worthington Co., New “= SPRING - wos Fate the proposed new dam No. 6, at Southboro 
. . ROCK SPRINGS, TEX.—The Rock Springs Water 
York. Bids were also received from the Edward I’. . = oe > : 1 ° ‘ 
llis. Co., Milwaukee; Holly Mfg. Co., Lockport. N Supply Co. has been incorporated by W. P. Pullen. J ae = wh 
\: “Groshon High Duty Pumping Engine Co., New v. ames, J. ©. Wren and others; capital stock, $15,- eS pake ne Sinks = See 
oe a ae ath tdhatien Gis "eae cua UNIONVILLE, MO.—It is reported that works win Ati MeBride......- 40... 1.00 .0n 2.0 
s were ? NIO? sLB, ie , Thomas F aney & Co.. 1.7% 2.95 
ovee a careful inspection of the more prominent pump- be put in. one oy en aoe v ~ zy oy Ly 3 po 1 Ke 
ing plants in the country. BOULDER, COLO.—At the election Sept. 12 the John Perrv.u............ 12h og 1.87 
KENMORE, N. Y.—The mains of the Tonawanda _ citizens . in —_ tC - ae —— ee & White....... 3.00 2.00 1.72 
‘ity Water-Works Co. are being extended to this to complete the works. e proposed a on will re- Newell & Snowling...... 2.00 $00 ow 
villegan ‘ - quire Pins lin. ft. of tunneling through solid rock. . 
LE ROY, N. Y.—The village oat command for 1,300 an tae and the work will be commenced SEWERS. 
fr. 6-in. pipe, which will soon aid. F : PLYMOUTH. MASS.—The om 
. F : TV ATYTT EW 7ASH.— satin. te sY} . MASS.- ‘ontract for 7.750 1 f 
NEWTOWN, N. Y.—The Citizens’ Water Supply Co. a arg ta —_ ae eens — = a 24 to Sim. pipe sewer and about 1.800 lin. ft. 14in 
is ried as negotiating for land near Whitefoot for considering the purchase * nesesiegy st P east iron submerged outlet sewer has been awarde 
‘be a of its proposed plant ing engine and two additional boilers. toe her 2 ne "Serine + = Ae “. n awarded 
” . : . * ae ° - Ley & Co., § rfield, # 7 
RICHMONDVILLB, N. Y¥.—An election was held COLTON. CAL.—The city is considering a new sup- WOBURN. M ASS.—The co iast a . 
Sept. 20 to vote on an issue of bonds for $16,000 for ply, according to reports. to recommend that ‘ana tar maheriok eo Boone 0 
the construction of works. POMONA. CAL.—The city is considering an offer of this winter and that the work of construction be com 
ELIZABETH. N. J.—The Loraaine Water Co. is the Citizens’ Water Co. to sell its plant for $46,600. mane early next spring.The main sewers will prod 
being organized to put in works, the supply to he SAN FRANCISCO. CAL.—The Spring Valley Water ably be done by contract. 
‘aken from the mains of the Union Water Co.; capl- Co. is reported as planning to build a 6,000,000-gallon BUFFALO, N. Y.—The board of public works he 
tal stock, $10,000. reservoir. been direcied to construct several brick and tile 
NEWARK, N. J.—It is reported that work will soon SANTA MONICA, CAIL.—The water company is lay- sewers. 
: he commenced by the city upon a large storage reser- ing 3,500 ft. 12-in. pipe and making other improve- NEWBURGH, N. Y.—Bids are. asked until Oct 
{ voir at South Orange, for which plans are now being ments to secure an increased supply, according to re- for a brick. east iron pipe and vitrified pipe main 
i prepared. ports. sewer, as stated in our advertising columns. PD. 
; ORANGE, N. J.—Bids are asked until Oct. 2 for a YUMA. ARIZ.—A. B. Smith, San Diego, Cal., has Coutant, Cy. Clk 
4 1.540,000-ga lion pumping engine at Campbell's Pond. petitioned for a franchise for works. NEW YORK, N. Y.—RBids are asked until Sept. 0's 
3 Thos. Dowd, Supt. : : VANCOUVER, B. (.—Bids are asked until Oct. 19 for four sewers and until Oct. 3 for three sewers. 1. 
SOUTH AMBOY, N. J.—John Scully, Chn. Bd., in- for a 7 of cast iron pipe, according to reports. F. Haffen, Comr. St. Impvts., Wards 22 and 24. 
forma use that bids will probably be received next Thos. FP. MeGuigan, Cy. Clk. NORTH TONAWANDA, N. Y.—Bids are asked until . 
month, Se: Ser to agent = re on ARTESIAN WELLS. Oct. 3 for 5,000 lin. ft. 36 to 63-in. brick sewer, averay: 
OY SOCK MAHL, Phen comma bes directed that, TTNES, TEXThe cliy te tevestignting the feast. cul ® ft. and 18.000 Him. Mt 10, to Sota. pipe sewe: 
the clerk receive bids until Sept. 25 for trenching, !lity of boring artesian wells. " Barrally, Cy. Engr. ee 
pipelaving. furnishing pipe. lead. ete.. for the new IRRIGATION. M'KEESPORT, PA.--The city engineer has been i 
supply. referred $20 000" Voorks ois, ‘ 7: —— NEW CONS oe oO a & — structed to advertise for bids for certain sewers 
cost. $30,000 to ,000. Voorhees tmer, Engrs., Co., Las Cruces, N. Mex.: $5,000,000.——La uerta Tur CAG@TT . ee a ; 
; Ruffalo, N. Y. Co., Eddy, N. Mex.; $100,000; to construct irrigating Ph a Fa —Bide are asked until Sept. 2 
‘ MEDIA, PA.—The committee has been directed to  ‘litches, ete.——Mulberry Irrigation’ & Land Co.. Om ne House St. lateral sewer. Frank Tidball, () 
; i Dodge City, Kan.: $10.000; J. G. Fonda, Bucklin; J. ik. 
advertise for bids for a 4-in. pipe in Jefferson St. ; 7 = aieaiiaed . . 
alia M. Burson and others, Dodge City. SANDUSKY, 0.—The council has voted to construct 
WEST CHESTER, PA.—The committee is reported z - a sewer in Jackson St. 
as securing prices for an additional pump. CONTRACT PRICES. NEW ALBANY, IND.—The commercial club is r 
WYALUSING, PA.—The Wyalusing Water Co. has SEWERS.—Laconia, N. H.—Wm. Nelson. Supt. ported as corresponding with Alexander Potter ain 
heen incorporated by John W. Stroud. Black Walnut; Sewers, informs us that the contract for sewers, re- York, with regard to plans for a complete sewerage 
lL. A. Patterson, Carbondale; John W,. Chamberlain, cently noted in these columns, has been awarded to system for the city. : a 
3 Wyalusing, and others; capital stock, $20,000. (6) Everson & Liddle, Providence, at $37.192, the other “RED WING. MINN.—T ; 
ta & 5: hids being as follows: 1, Dacey & Taylor, Boston. RED WING. MINN.--Thoe council is considering th 
WASHINGTON. D. C.—Specifications are being pre- 51.350: 2. Herbert Tate. New York, $48.983: 3. F. F. advisability of commencing work on the proposed sys 
pared for connecting the Georgetown service with the Shaw. Providence. $42,882: 4. Frank L. Allen. Worces- tem this fall. 
proposed reservoir at Fort Reno, for which land has ter, Mass.. $41.998: 5. J. M. Brosnan. Westfield, Mass., DUBUQUE, TA. The city engineer has been directed 
recently been obtained, $41.979. The prices were as follows: to prepare plans for sewers in certain streets. 
: Saeed Max. Av. 1 i eae 6 1. "as ee 6 
, eut. cut. 3 3 $ g $ $s 
- efes Se A ote $ hs Ms a flush tanka.............. * ieee oe se on.00 so 65.00 75.00 
3 a. a 3.2 2.87 9. Ny ‘ rge “ et Giited pwbitee ae ee eeeeec ess MOO 300.00 300.10 275.00 125.00 300.00 
ke 8. 4.75 74 -81 .70 60 69 60 a * EON Sheeebr blames | eres S 159.00 159.00 200.00 160.00 100.00 125 06 
12. 7.64 93 2 89 80 -62 P O8 OE ere iksnstastins 40.00 55.09 45.00 50.009 40.90 15.00 
FS . ey _ - 7” = & ” pt eegeers MeBBREN Hs owtnceds ak shade encaual 50.00 63.00 60.00 55.00 45.°0 90.0 
Fs 5 : a. i of e PC itiaaibaccses on¢ ~ WMbabscachacce 7.00 5.75 7.50 4.90 10.00 wut 
aa 1.60 2.13 ‘9 1.10 1.25 1.40|4-in. drop connections......... 100........! 5.00 3:00 4.00 6.00 5.00 7.0 
+S ie = + 2 a ca PE abaccepscces acs BOGE Bigeceetsks -20 12 -12 -20 -20 Lo 
¥ i of “ «78 -75 | = . oS ada oaks (oeceee ME | tenddeaee 5 Ww 10 18 12 .W 
6 87 40 41 -75 3“ = aah gle ines ee 3,900 ** inne? i 08 08 mh 16 0 
40 71 30 -29 -65 .35 | Rock excavation... = ...... 200 cu. yds... 5.50 4.tu 5.50 5.50 3.00 10 
VALDOSTA, GA.—An artesian well flowing 12,000 Martin’s Ferry, O.—The city council has awarded SIOUX CITY, IA.—Th . 
gallons per hour has been sunk and a complete system Sewers, iaieeees us that the uptrees for sewers, re- structed to advertise - vide ere ee Seen = 
of works will now be put in, according ‘to reports. cently designed by Alexander Potter. New York, to timated to cost $50,000 to $75,000. The sewer wil? pb. 
; KNOXVILLE, TENN.—The Knoxville Water Co. is r. J. Stringer, Portland Station, and Caleb & Con- nearly 6 ft. in diameter and about 12,000,000 brick 
5 reported as planning important improvements. pig Ma ng ae ving isin cay per a will be required in the work. 
4 r ceil ; . * rage cu OM , NEB.— sue $75,- 
g ATHENS, 0.—The citizens have voted in favor of  f ‘The bid of Caleb & Conture for furnishing and gop are The council has voted to issue $75 
; the proposition of C. E. Coon & Co., Upper Sandusky, },y; i ; : or sewers and $50,000 for paving. 
5 tying pipe, including Y's, was as follows: 6-in. pipe, on 
FS to put in works, at a rental of $3,000 per annum. 7 and 9-ft. cut. 25 and 29 cts. per lin. ft.. sompantively ; DALLAS, TEX.—The council has voted to issuc 
Fs _ NORWALK, 0.—J. A. Wagner, Dayton, has been in., 56 and 66% cts.: 10-In.. 61 and ets.; 12-in.,  $50.000 of 5% 30-year bonds for a system in East 
FE leventonne a supply for the city from the wells at - — = ot ms mete, -. = ets. These vallas, 
Es artlan prices include a renching an ckfilling. and the 


CORYDON, IND.—It is reported that a private com- 
pany is being organized to put in works. 

GREENFIELD, IND.--At an election Sept. 12 the 
citizens voted in favor of municipal works. 

BELDING, MICH.—Bids are being asked for works 
estimated to cost $5,800, according to reports. 

TRONWOOD, MICH.—The council has voted to pur- 
chase the local works. 

SAULT STE. MARIE, MICH.—The following lowest 
bid was received Sept. 14: J. W. Pearl, Benton Har- 
hor, water tower, complete, $11,000; steel tank. in 
place, and wee ees Soap’ — tower, ——— 
exce steel tan 500; intake pipe. ¢ 
gn $14.000: well. complete. $1,000; intake 
pipe and crib, complete, in place, $13,000. 

GLENCOR, I1LL.—Plans for new works are being 
prepared by W. 8S. Shields, Title and Trust Bldg., 
Chicago. 

MOUND CITY, ILL.—Bids are asked until Sept. 30 
<< according to reports. M. F. Browner, Cy. 

QUINCY, ILL.—The council has voted to call an 
election within 60 days to vote on a proposition~ for 
the city to construct works. 

ST. ANNE, ILL.—Steps are being taken to issue 
bonds for works. 

BARRON. WIS.—The city bas voted to issue bonds 
for $4,600 for works. 

WINONA. MINN.—The council has decided to build 
an intake nipe into the river to secure a supply when 
that from the wells is inadequate or impure; estimated 
cost, $5,000, ; uttia 


- . . e @*. 


excavation will be through gravel which will require 
careful shoring. On account of the close proximity of 
the sewer pipe works, however. the cost of the materia! 
will be somewhat reduced. The construction has al- 
ready been commenced. 

Holyoke, Mass.—The contract for 500 lin. ft. 53-in. 
and 800 ft. 48-In. brick sewer. in Elmwood, has been 
awarded to Lynch Bros., at $13 per 1,000 brick, the 
other bids being as follows: Geo. W. Richards. $14 
with Rosendale cement. or $16 with Portland; Baker 
& O'Connor. $13.40; O'Connell & Goddard, $14.25: 
Cavanaugh, Verrill & Sullivan, $13.40. 

BRIOK PAVING.-Canal Dover. 0.—Bids were 
epened Sent. 15 for 13.322 sq. yds. brick paving, the 
lowest being as follows: Gardner & Barnett. Tame:- 
town, paving complete, $1.28 per sq. yd. for Canton 
shale and $1.33 for repressed, with 12 cts. off if sand 
filler is used instead of tar filler; old curb relined. 3 cts. 
per lin. ft.: redressed, 12 ects.; new curb. 40 cts.: cir 
cles, 50 cts.: abutment. 40 cts.; 41n. tile. & cts.: 12 
in. sewer, SO cts.; 15-in.. 60 cts.: 18-in. 75 cts.: brick 
in repairs, $10 per M. This firm bid $1.17 ner sq. vd. 
for standard fire brick. but the lowest bid for fire 
brick was that of Rosser & Hall. Bellaire. at $17 
for standard and $116 for repressed fire brick. with 
15 cts. off for sand filler. the other price being as fol- 
lows. the items helng the same as in the preceding: 
15 ets.. 1% ets.. 32 ets.. 50 cts., 25 cts.. 10 cts., 55 cts., 
5 cts $1. $12. TL. F. Chenin. Consnit. Fner.. Canton. 

PIPH.—St. Louis, Mo.—The contract for 5.475 tons 
cast fron pipe has heen awarded by the water depart- 
ment to the Chattanooga Forndry & Pipe (Co.. at 
£19.40 per ton. ‘The lowest bid for this contract a 
few weeks ago was $24.90 per ton, according to re- 
ports, i . « ee CCFO TED 


SAN FRANCISCO, CAL.—The engineers have pre 
sented plans for work estimated to cost about $30,000 

SAN LEANDRO, CAL.—An election was held Sept 
19 to vote on an issue of bonds for $10,000 for ny 
outlet sewer to the bay. 

MONTREAL, QUE.—Bids are asked until Sept. 27 


for sewers in three streets. P. W. St. George cy. 
Surv. Fi 


STREETS. 


LAWRENOK. MASS.—The country commissioners 
have decided to have Broadway widened from the 
north canal bridge to the Merrimac River bridge , 

NEWTON. MASS.—Both branches of the counci! 
have passed the order authorizing the city to borrow 


$100,000 for the proposed boulevard, and the work will 
soon be commenced, according to reports. 


PLYMOUTH. MASS.—Plans are bei Dp: p 
widening Middle St. in aecerdance with M yo - 
$12,000 to the town for this purpose. 


SALEM. MASS.—The following bids were received 
for constructing the Harmony Grove St.: H. Scott. Tat. 
tle. Swampscott, $13.552: T. F. Maney & Co.. Quines, 
$14.990: Bates. Touret & Welch. Salem, $14.945: Mr. 
Heath, Lynn, $15,176; J. Sheehan. Lynn, $15,500: Jo« 
M. Parsons. Salem. £15,919; Peterson, Hamilton & 
Balcomb, Salem, $16,578. 


NEW YORK, N. Y.—Ptans are being prepared 
~ on — sz ~ pomenn’ Harlem River ane 
° work w rohabic he advoriged ; 
few weeks.—Rids on . vam ar 


n 


asked until! Ort, & for 


nevine in two streets with cranite blocks, 
fen, Comr. St. Impvis., Wards 23 and 24. L. F. Hat 
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ERIE, PA.—Bids are asked until Sept. 28 for repav- 


ing in State St. with asphalt. Geo. Platt, Cy. Engr. 


M’KEESPORT, PA.—It is stated that all damages 


have been adjusted for extending Market St. about a 
mile. 


PITTSTON, PA.—The council is considering the 
paving of several streets. 


YORK, PA.—The special committee has recom- 
mended that a loan of $100,000 be made for paving. 

NORFOLK, VA.—The council has apprpriated $7, 
900 for improving Charlotte St. 

PLEASANT RIDGE, O.—Bids are asked until Oct. 
6 for macadamizing Ridge Ave. F. D. Acomb, Vil. 
Clk.; J. M. Harper, Engr., Cincinnati. 


ST. BERNARD (P. 0O., Ludlow Grove), O.—Bids are 
asked until Oct. 5 for macadamizing Leonard Ave. 
J. G. Overman, Clk. 

AURORA, ILL.—The council has voted to pave 
North Lake St. with brick. 


PEORIA, ILL.—Bids are asked until Sept. 28 for 
8,170 sq. yds, brick paving, as stated in our advertis 
ing columns. Jacob A. Harman, Cy. Engr. 

ISHPEMING, MICH.—The council has decided to 
spend $5,000 upon street improvements to give work 
to the unemployed. 

TORONTO, ONT.—The city engineer has decided to 


advertise for bids for paving College St., from Bath 
urst to Dufferin St. 


ELECTRIC LIGHT AND POWER. 


NORTH ATTLEBORO, MASS.—The committee to 
secure a municipal lighting plant for this town is re 
geet as ready to contract for the building, which wil! 
ve of brick, 100 x 55 ft., and built as an addition to 
the pumping station. 


PHILADELPHIA, PA.—Bids are asked until Oct. 2 
for an electric light plant at the state asylum for the 
insane, at Wernersville. John M. Reynolds, Secy 
Comn., care of Rankins & Kellogg, architects, 1001 
Chestnut St. 


LE ROY, ILL.—It is reported that a company 1s be- 
ing organized to enlarge and improve the electric light 
plant in this city. Address L. A. Crumbaugh. 

MOUND CITY, ILL.—Bids are asked until Sept. 30 
for lighting the streets by electricity. M. F. Browner. 

Vy. ° 

BASTROP, TEX.—It is stated that John Andrew- 
arth will put in an electric light and power plant in 
connection with the proposed water-works. 

NEW COMPANIES.—Lewis Electric Oo., Jersey 
City, N. J.; $1,000,000; I. N. Lewis, Rosebank, N. 
J.; V. H. Bridgman and W. 8. Fanshawe, Westchester, 
we 4 Electric Improvement Co., Jersey City, N. J.: 
$10,000; Tt. Ashley, C. J. Shepard, Philadelphia; F. 
Bell, Jersey City.—-LeRoy Electric Light, Power 
Heating Co., LeRoy, Ill.; $10,000; L. A. Crumbaugh. 
A. J. Keenan, L. A. Reynolds.——Gladstone Electric 
Light Co., Minneapolis, Minn.; J. W. Kendrick and 
John Wood, Minneapolis: E. S. Tice, Gladstone, Mich. 

Elliott Electric Co., Cleveland, O.: increase of cap- 
ital stock from $40,000 to $75,000 and name changed 
to Elliott-Lincoln Electric Co, 


MISCELLANEOUS. 


LOCK GATES.—Ottawa, Ont.—Bids are asked until 
Sept. 28 for five _ of lock gates at the Sault Ste. 
Marie Canal. J. H. Balderson, Secy. Dept. Rys. and 
Canals. 

RAILING.—Brooklyn, N, Y.—Bids are asked until 
Sept. 27 for two lines of railing on the New York 
approach of Brooklyn bridge. ©. C. Martin, Ch. Engr. 

LEVEE WORK.—Vicksburg, Miss.—Bids will soon 
be asked for building Reid levee, in Madison parish, 
La. This levee is 5% miles long and 700,000 cu. yds. 
of work will be required. 

New Orleans, La.—Bids are asked until Sept. 25 for 


15 contracts. L. D. Martin, Secy. Comrs. Lafourche 
Basin Levee Dist. 


Vidalia, La,—Bids are asked until Sept. 25 for five 
contracts. W. H. Shields, Secy. Comrs. Fifth La. 
Levee Dist. 


BUILDINGS.—New York, N. Y.—The armory board 
will receive bids until Oct. 4 for the erection of an 
armory building on the east side of Madison Ave., ex- 
tending from 94th to 95th St. 


Lansing, Mich.—The council has appointed a com- 
mfttee to secure options on available sites for a pro- 
posed new city hall estimated to cost $60,000. 

PARK IMPROVEMENTS.—Oakland, Md.—We are 
informed by P. J. Bourchier that plans have been ap- 
proved for a new lake at Moutain Lake Park, and 
that the construction will soon be commenced. The 
plans were prepared by J. J. Whitstone and include a 
lake covering an area of about 20 acres with a mini- 
mum depth of 3 ft. of water and surrounded by a 20- 
ft. driveway. The association \s also considering the 
construction of a dam which by widening the present 
channel would afford boating for a distance of 2,000 
ft. and would furnish water for flushing the channel 
below the dam to carry off the accumulations from 
the sewers. 

Haverhill, Mass.—The board of trade has voted that 
the city should appropriate $250,000 for park peneeaes 
in connection with the aes boulevard along the 
Merrimac River, the land between the boulevard and 
the river to be set apart for a park. 


INDUSTRIAL NOTES. 


LOCOMOTIVES.—The Baldwin Locomotive Works, 
Philadelphia, has an order for a large number of lo- 
comotives for the Metropolitan Elevated R. R., of Chi- 
cago. 

STEEL PLANT.—Ground was broken at Ashtabula, 
O., Sept. 15 for the steel plant to be established 1% 
miles outside of the city limits by the Ashtabula Steel 
Co, The contract for the grading and foundations has 
been awarded to Keeling, Ridge & Co., Pittsburg. A 
side track from the New York, Chicago & St. Louis 
Ry. will be commenced this week and it is hoped to 
have the plant ready for — by next May. The 

s 


capacity when completed reported as to be 2,000 
tons of steel billets per day. 


ENGINEERING NEWs. 








THE BELLEVILLE STEEL CO., Belleville, Ill., is 
about to be reorganized and it is expected that work 
will be resumed at the company’s plant early next 
month, ving employment to about 900 men. The 
affairs of the company have been in the hands of re- 
ceivers since last June. 

SIGNALS.—The MDlinois R. R. & Warehouse Co. has 
ordered an interlocking plant put in at 67th St., Chi- 
cago, at the crossing of the M[linois Central with 
suburban tracks, and one at Weldon, at the crossing 
of the St. Charles Air Line with the Illinois Central. 

STONE CRUSHER, ETC.—The city council of Dur- 
ham, N. C., is negotiating for the purchase of a boiler, 
engine, crushing machinery, etc., preparatory to mak- 
ing street and road improvements. 

STREET SWEEPER.—tThe city council of Williams- 
port, Pa., is reported as conside the purchase of 
a street sweeper for use on the newly paved streets. 


NEW COMPANIES.—Wickes Refrigerator & Car Co., 
Chicago, IL; $50,000; W. H. Wickes, W. R. Ome- 
hundre, J. J. Coudron.—American Steel Bolster Co., 
Granite City, Madison Co., ll.; $500,000; E. F. Goltra, 
hk. J. Whitney, J. G. McKoberts.—City & County 
Gas Co., Chicago, Il.; $30,000,000; H. C. Rew, N. A. 
McClary, C. D. Hauk.—Trinidad Bituminous Asphalt 
Co., Jersey City, N. J.;_ $100,000; M. B. Mantewson, 
New York; A. F. Swan, Bayonne; A. 8. Badgey, Mont- 
clair.——E. V. Johnson Co., Coase, Th: $50,000; Mfg.. 
contracting, ete.; E. V. Johnson, - L. Burnham, oO. 
'. Lindroth.—Roche Engineering Co., Chicago, Ill. ; 
increase of capital stock from $5,000 to $25,000. 





SANITARY DISTRICT OF CHI- 
CAGO. 

SPECIAL NOTICE TO CONTRACTORS. 

Notice is hereby given that the special con- 
tract made on Aug. 30, 1893, with McArthur 
Brothers’ Company, for the completion of 
river diversion work on Sections 2, 3 and 4 
of the Main Channel of this District, IN NO 
WAY AFFECTS OR HAS ANY BEARING 
ON THE RELETTING OF THE SAID 
SECTIONS now being advertised, bids for 
which are to be opened on Oct. 4, 1893. 
THE SANITARY DISTRICT OF CHICAGO, 

By FRANK WENTER, 
President of its Board of Trustees. 

Attest: THOS. F. JUDGE, 

Clerk of the Sanitary District of Chicago. 

Chicago, Sept. 6, 1893. 37-3t 
a 


Proposals for Excavating. 


SANITARY DISTRICT OF CHICAGO. 
—TO CONTRACTORS. 


Sealed proposals addressed to the Board 
of Trustees of the Sanitary District of Chi- 
om ting a Portion of the 

“Proposal for Excava a 01 
Main Drainage Channel” will be received 
by the Clerk of the said Sanitary District 
at Room H, Rialto Building, Chicago, Il., 
until 12 m. (standard time) of Wednesday, 
the 4th day of October, 1893, and will be 
publicly opened by the said Board of Trus- 
tees at the regular meeting held that day 
or at a special meeting called for that pur- 


pose. 

The work for which the said tenders are 
invited is the excavation of that portion of 
the main drainage channel for the said 
Sanitary District, between Willow Springs 
and Joliet, Ul., known as contract sections 
two (2), three (3) and four (4), and con- 
sists in all of about 1,484,800 cubic yards of 
rock, of about 2,179,500 cubic ne of 
earth, ~ a of about 76, cubic 

ards of dry rubble walls. 

” Each of said sections will be treated as 
a separate contract in canvassing the pro- 
posals and making awards. As all awards 
will be made by individual sections, each 
bidder must make prices for each section 
separate and distinct from every other. 

eh proposal must be accompanied by & 
certified check or cash to an amount equal 
to sae. multiplied by the number of sec- 
tions bid upon. 

eA certified checks must be drawn on 
some responsible bank doing business in the 
city of Chi and be made payable to 
the order of the Clerk of the Sanitary Dis- 
trict of Chicago. Said amount of $3,000 for 
each section will be held by the Sanitary 
District until all of said p have been 
canvassed and contracts awarded and 
aan the return of said check or cash 
being conditioned upon any bidder to whom 
an award of any portion of said work may 
be made appearing within ten days after 
notice of such award being given, with 
bondsmen, and _ execu a contract with 
the Sanitary District for the section or 
sections of said work so awarded, and giv- 


work awarded 
posals must be made upon blank 
ecres” terckceals by the Santi District 
ge — give the price for separate 
‘The bids will be compared on the basis of 
the engineer’s approximate estimate of 
quantities, oo will be furnished with 
J oT proposal will be considered unless the 
making it shall furnish evidence sat- 
Tetact to the Board of Trustees of his 
ability to do the work, and that he has the 


necessary ry resources to fulfill the 
ditions of the contract, provided such 
contract shall be awarded bim. 





Sept. 21, lay3 


Bidders are required to state in their pro- 
posals their individual names and places of 
residence in full. . 
Specifications and plans ma seen at 
the office of the Chief ieckuser, Rialto 
Building, C DL 
The said reserves the 
Fight to reject any snd oll bids. 
SANITARY DISTRICT OF CHICAGO, 
By FRANK WENTER, 
it of its Board of Trustees. 


Presiden 
Attest: THUMAS F. JUDGH, Clerk. 
Chicago, Lil., Aug. 5, 1893. 32. 


‘canara itenintiaiisisioeentitiioenphcbtineaienlanatines 
TREASURY DEPARTMENT, Office 
Supervising Architect, Washington, D. C. 


D . 
September 19, 1893.—Sealed pegues will 
be received at this office until 2 o'clock p. 
m. on the 12th day of October, 1893, and 
opened immediately thereafter, for all the 
labor and materials required for roof 
sheathing, slate and copper work of roof, 
down and drain pipes, ete.. for the U. S. 
Custom House and Post Office building at 
Newark, New Jersey, in accordance with 
the drawings and specification. copies of 
which may be had at this office, or the 
office of the Superintendent at Newark, 
New Jersey. No convict labor or any prod- 
uct of convict labor will be allowed in the 
work. Each bid must be accompanied by 
a certified check for a sum not less than 
2% of the amount of the proposal. The 
right is reserved to reject any or all bids 
and to waive any defect or informality in 
any bid should it be deemed in the interest 
of the Government to do so. All proposals 
received after the time stated will re- 
turned to the bidders. Proposals must be 
enclosed in envelopes. sealed and marked. 
“Proposal for Roof Sheathing, Slate and 
Copper Work of Roof, Down and Drain 
Pipes, Ete., for the U. S. Custom House 
and Post Office, at Newark. New Jersey.” 
und addressed to JEREMIAH O'ROURKE, 
Supervising Architect. 2 


PROPOSALS FOR SEWER OON- 
STRUCTION. 

SEALED bids for building a storm water 
sewer on 12th, 13th, Dale and 17th streets 
will be received by the City Clerk of Sioux 
City, Towa, until 8 o’clock p. m. Tuesday, 
Oct. 10, 1893. 

There will be about 1,200 feet of 3 ft. 
4 inch, 300 feet of 4 ft. 6 inch, and 3,300 
feet of 6-foot brick sewer and about 500 
feet of 12, 15 and 18-inch pipe sewer, about 
50 brick inlets and 15 manholes. 

Plans can be seen and specifications and 
bidding blanks can be obtained at the office 
of the City Engineer. 

A bond in the sum of 40% of the amount 
bid, with two acceptable sureties, one to 
be a resident of Sioux City, must accom- 
pany each bid. 

Payment will be made in “Sewer Bonds’’ 
running two, three, four and five years, 
bearing interest at the rate of 6%. 

The right is reserved to reject any or 
all bids. 

(Signed) KNUDE SUNDE, 


38-16 Chairman Sewer Committee. 
NOTICE TO SEWER CON- 
TRACTORS. 


NEWBURGH, N. Y., SEWERS. 


SEALED PROPOSALS will be received 
at the City Clerk’s office until 5 o’clock p. 
m. of Tuesday, Oct. 3, 1893, for the con- 
struction of a main trunk sewer from the 
Hudson River to Haines’ Cross Road, as 
follows: 

About 378 lineal feet plank sewer, 4 ft. 
0 in. x 4 ft. 6 in. 

About 900 lineal feet brick sewer, 3 ft. 
0 in. x 4 ft. 6 in. 

About 1,350 lineal feet cast iron pipe 
sewer, 4 ft. 0 in. diameter. 

About 900 lineal feet brick sewer, 5 ft. 
0 in. diameter. 

About 5,850 lineal feet brick sewer, 4 ft. 
6 in. diameter. 

About 2,570 lineal feet vitrified pipe sewer, 
2 ft. 0 in. diameter. : 
Plans can be seen and form of proposal 
and specifications obtained at the office of 

City Clerk. 

No bid will be considered unless made out 
on the form of proposal furnished, with all 
the conditions. filled in, and accompanied 
with a certified check or cash deposit to 
the amount of $1,000, made payable to the 
City of Newburgh, as a forfeit in case the 
contractor whose bid is accepted should fail 
to sign the contract and begin the work 
within thirty days after the contract fs 
awarded. 

The Common Council hereby reserves the 
right to reject any or all propcsals. 

'° DD, J. COUTANT, City Clerk. 

Newburgh, N. Y., Sept. 12, 1893. 87-2t 








